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The BEAVER No. 17... 
. . . combines two tools in one! 





EAVER No. 17 is a dual 

range tool! It combines 

two popular threading 
ranges in one tool and enables 
users to simplify their tool in- 
ventory problems. Using seven 
small heads, it covers the popu- 
lar % to 1%-inch range; by 
adding two larger heads, the 
tool range is extended up to 
2-inch. Sold in units—to meet 
your requirements! 

The design is patented. Large 
openings between the dies 
enable chip-cuttings to clear 
instantly without clogging. 
Threading oil can be applied 
directly to the cutting edges— 
yielding better threads and pre- 
serving die sharpness. The die 
segments are extra large in size 
—and for this reason will give 
exceptional use. They are rec- 
tangular in shape without any 
offsets to invite water-cracks in 
hardening and heat-treating. 
Long-throat die grinding facili- 
tates easy starting and cutting! 








Pipe fiitters are thankful for the smooth flat top-surface of the Beaver No. 17 dieheads—for 
they must press against these with their hands when starting the dies on the pipe. Because there 
are no sharp projecting screw-heads— usually with torn slots-—the operators’ hands do not get 
bruised nor cut and danger of skin infection due to skin abrasions is eliminated. 





Left) Of utmost mechanical importance is the 
open construction of the Beaver No. 17 dieheads 
with large passages for rapid chip clearance (no 
clogging) and the easy application of oil directly 
to the cutting edges of the dies (easier cutting and 
longer die life). 


Right) The Beaver No. 17 is really two tools 
in one—seven small size heads cover the range 
from ¥@ to 1%-inch and two large heads complete 
the range to %& to 2-inch. When you start with 
the small sizes of the Beaver No. 17 you have the 
advantage of going on up to 2-inch any time later 
on should you find it desirable to do so. 














(Write for Catalog 48—Hand Tools—Pipe Machines and Power Units) 


BEAVER PIPE TODLS | 


210 DANA AVENUE Quality Tools—Since 1900 WARREN, OHIO 
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® The Armstrong “free-floating” 
valve lever makes possible large capacity in 
a small trap and this pays off in Jess weight 
.- + lower price . . . less installation cost... 
less heat-losing radiation area. Here are two 
design features that make this possible: 


1. High leverage that permits a small, light- 
weight bucket to pull open a large valve. 
A small bucket means a small trap and a 
large valve orifice is essential to big capacity! 


2. Sufficient bucket travel to get the valve 
far enough from its seat that it does not 
restrict the orifice. A wide open valve means 
greater discharge capacity! 


And, remember, Armstrong continuous 
discharge capacity ratings are based on ac- 


ARMSTRONG STEAM TRAP 
IVES YOU GREATER CAPACITY 
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tual tests with hot condensate at given steam 
pressures. Any trap will handle more cold 
water than it will hot condensate, and some 
trap capacities are based on cold water 
ratings. 

To get the most for your money, specify 
ARMSTRONG. 


ARMSTRONG MACHINE WORKS 
913 Maple St., Three Rivers, Mich. 


® Send for the Steam Trap Book. 
This, is a 36-page hand book on 
condensate drainage. It’s low on 
selling and high on telling — how 
to select, install and maintain traps. 
Includes tables, data and diagrams. 
Also prices, specifications and ca- 
pacities of Armstrong Traps. If you 
want a copy, just send for it. 










+ ARMSTRONG STEAM TRAPS 










Factory Representatives in 48 Rey Cities... Traps Stocked at 147 Points 
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For Plant Engineers 
Near Boston and 
New York 


ENGINEERING CLUBS and or- 
ganizations have played an important 
part in advancing the science of en- 
gineering, disseminating practical in- 
formation and fostering friendship 
among men engaged in similar lines 
of work. Apparently plant engineers 
as a group are not as good “joiners” 
as some cther branches of the pro- 
fession. There are, however, two plant 
engineering clubs extremely active 
in the metropolitan districts of the 
East. 

Metropolitan Boston. The Plant En- 
gineers' Club of Boston, patterned 
after the Factory Managers Club, was 
formed in 1915 to “study and discuss 
plant engineering problems’. Elected 
members are limited to plant engi- 
neers, superintendents, master me- 
chanics, and other representative en- 
gineers. The list includes members 
from four New England states and is 
representative of the great diversi- 
fied industrial plants in that area. 

The president of the Plant Engi- 
neers’ Club of Boston is Albert A. 
Fava, member of the ASME and the 
ASH&VE and Plant Engineer for At- 
lantic Gelatin Div. of General Foods 
Corp., Woburn, Mass. The mail] ad- 
dress of the club is: P.O. Box 147, 
Beverly, Mass., Wayne S. Baldus, sec- 
retary. 

Club meetings are held the third 
Thursday of each month at the 
Campus Room, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 

Metropolitan New York. The plant 
Engineers’ Association of New York 
was formed for the same purpose and 
with the same objectives, The presi- 
dent of the club is Frank L, Bradley, 
Plant Engineer for Forstmann Woolen 
Co., Passaic. N. J., and the secretary 
is H,. L, Hayden, Works Engineer for 


E. I. duPont de Nemours Co., Arling- 
ton, New Jersey. 

Meetings of the Plant Engineers’ 
Association of New York are held 
the second Tuesday of each month at 
the Phi Gamma Delta Club, 106 West 
56th Street, New York City. Dinner 
is served at 7 p.m. 

England. Formed in 1946 the In- 
corporated Plant Engineers have 
grown rapidly and now has a dozen 
branches in England with one being 
formed in India, The objective of the 
association is to protect the profes- 
siona! interests of plant engineers; 
formulate standards of knowledge, 
training, experience and _ conduct; 
promote the education of students 
and young engineers; disseminate 
knowledge and bring together those 
engaged in the plant engineering pro- 
fession, R, S. Davenport is president 
and Hadleigh S. Seaborne is secre- 
tary. The address of the Incorporated 
Plant Engineers is: 48 Drury Lane, 
Solihull, Birmingham, England. 

Plant Engineering fulfills a univer- 
sal need and is rapidly gaining recog- 
nition as a highly specialized pro- 
fession. It offers much to energetic, 
versatile men to whom the monotony 
of routine engineering does not ap- 
peal, The ups and downs, the heart- 
aches, and loves of the typical plant 
engineer 1s well expressed in the poem 
on page 35. This first appeared in 
the Kreolite News. 

It was called to our attention si- 
multaneously by Don Jennings and 
HBZ, both plant engineers in Chicago, 
in connection with the query by HFC 
in the February issue, “What Makes 
the Plant Engineer”. The poem 1s 
reproduced by permission of Jennison- 
Wright Corp. and the author is Tom 
Hadley, formerly Chief Engineer of 
the Fisher Body Div., General Motors 
Corp. The author has dedicated it to 
all plant engineers -“the men behind 
the men that man the machines that 
multiply productive power of man.” 





Do We Need a NATIONAL P.E. Club? 


That need may exist, but what kind of an organization will best 
serve the needs of the plant engineer? What would give HIM 
something that no existing organization now does? Should it be 
a strong central organization aimed at increasing the vrestige of 
the profession? Should it be a strong central organization dedi- 
cated to the technical needs of plant engineers? Should it be a 
loose federation of local Plant Engineers’ Clubs—an adoption of 
the Old Town Meeting form of government— where local require- 
ments come first and the national organization acts only in an 
advisory capacity for the common good? While we have definite 
opinions of our own, only plant engineers themselves can give 
the final answer to these questions. WHAT IS YOUR ANSWER? 
Let us have opinions from all sections of the country—opinions 


both pro and con! 








Plant Engineering is published monthly at 53 W. Jackson Bivd.. Chicago 4, 111. Subscription price $10.00 per year to U. S A., 
$11.00 to Canada $12.00 to other countries. Single copy $1.00. Application is pending for 


acceptance under Act of June 5, 1934, 
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~.__ THERE'S NO PLACE 
FOR THESE TROUBLEMAKERS - - 
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THAT CAN 
MAKE A STATEMENT LIKE THIS - - 


“We use your Streamlined ‘1000’ 
Valves on the following equipment: 
Heating Systems 
Solution Heaters 
Plating Tanks 
Degreasing Machines 
Hot Water Heaters 


“We use them: 


1. because they hold 
close delivery pres- 
sure control. 


2. they don’t get gummed up, so we get 
more and better production with very 
little lost time. 


ES 


3. maintenance cost is very low—the guts 
are cheap—old parts come out and new 
parts go in easily with little time lost.” 


VW YY we 


ITS ASPIRATOR AND 
STREAMLINED FLOW WORK TO YOUR 
BENEFIT IN THESE 12 WAYS... 


1. Maximum Capacity when needed most. 
2. Accurate Pressure Control under toughest 
working conditions. 3. Trouble-free Service. 
4. Smooth Operation. 5. Tight Closure. 6. Ac- 
curate Regulation. 7. Speedier Production Re- 
sults. 8. Elimination of Failures. 9. Constant 
Delivery Pressure. 10. Cost Saving Operation. 
11. No Spoilage. 12. Practically zero in main- 
tenance coste 


A. W. CASH COMPANY 


DECATUR, ILLINOIS 


NAAN 





x wt 








CONTROLS... 


VALVES 
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BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Send fon them 





So 


Bulletin 963 features the CASH 
STANDARD Type 100 Series of 
Super-Sensitive Controllers — vari- 
ous types for automatically oper- 
ating valves, dampers, rheostats, 
stokers, pulverizers, fans, and 
other apparatus. 16 pages filled 
with descriptions and applications. 





Bulletin 968 features the CASH 


! 
| 
| 


STANDARD Type 34 Pressure Re- 
ducing Valve — direct operated — 
direct acting for handling steam, 
hot water, cold water, air, oil, 
brine—and most liquids and gases 
except some injurious chemicals. 
Ilustrates and describes the dif- 
ferent styles available and tells 
about their aoplications, Three 
pages of capacity charts. 





Bulletin 956 features the CASH 
STANDARD Type 4030 Back Pres- 
sure Valve —designed to auto- 
matically maintain a constant 
Pressure in the evaporator corres- 
ponding to a constant tempera- 
ture desired. Shows an Ammonia 
and Freon Gas Capacity Chart 
based on ABSOLUTE pressures, 














What's New? American industrial superiority is based upon doing things easier, faster 
and better. Here industrial ingenuity is summarized for your quick review. If you 
want additional information, have questions on specific applications, use the no obli- 
gration, no postage, “Mark, Clip and Mail” postcard between pages 10 and 11 and 50. 


Impact Nut Setter 


This nut setter is torqueless—it 
T will not twist in operator’s hands 
when nut becomes tightened. It 
operates at high speed, driving nut or bolt 
1750 rpm at free speed. At point of re- 
sistance, impact unit automatically delivers 
3000 impact blows per min. The unit is 
instantly reversible for removing bolts 
or nuts. Equipped with 25 ft of rubber 
covered cord and plug with ground wire, 
it operates on any 110 v, 60 cycle, circuit. 
It has an overall length of 12% in., and 
weighs 13% Ib. Its capacity is up to % in. 
bolts and nuts. 





Made ot Silman steel forgings for maxi 
mum endurance and equipped with pre- 
cision ball and roller bearings, the impact 
unit is the heart of the tool. It can be re- 
moved in 45 sec if service is required 
Tilinois Gage Co. 


CO, Fire Protection System 


New CO, system for protection ot 

2 Class B risks can be added to in 
order to increase protection as 

needed, without too much difficulty. Com- 
plete unit consists of, cylinder assembly, 
cylinder valve operating heads. battery 





mounting of cylinders equipment, release 
mechanism, gas discharge means, and se- 
lector valve equipment. Unit operates when 
heat detectors installed on the ceiling send 
an impulse through copper tubing to the 


6 May, 


automatic Lowe release at cylinder bat- 
tery. Lowe release operates the valve actu- 
ating weights on the pilot cylinder valves 
and the discharge from these cylinders 
activates the pressure heads on the re- 
maining cylinder valves thus releasing gas 
into piping system and out through dis- 
aan e nozzles. American-LaFrance-Foam- 
ite Corp. 


Metallizing Without 


Preparation 


Sprabond eliminates the elabor- 

3 ate mechanical preparation need- 
ed for good metallizing results 

since only three steps are necessary in 
building up a worn shaft with metallizing. 
as compared with eight steps necessary in 
the past All the costly preparatory opera- 





tions have been eliminated so that the 
only preparation necessary is to clean the 
shaft. Metallizing Engineering Co., Inc. 


Engine Maintenance 
Indicator 


The Power-Recorder provides 
4 measurement of total engine wear 
by recording the cumulative 
power-hour units turned out by an engine. 
This is a new and practical method for de- 
termining the time for servicing of an 
engine and for increasing economy and 
efficiency in maintenance. The _ unit 
promises to find an important place in the 
field of gasoline engines of all industrial 
and delivery trucks. and earthmoving 
equipment. This new device computes the 
total power-hours produced by continuously 
measuring the engine speed. manifold 
pressure and atmospheric pressure. Power 
data are obtained in accordance with the 
engine power curves. The rate at which 
the power units are registered is directly 
in proportion te the power-hours delivered 
by the engine. 
Where there is no engine shaft tacho- 
meter, the Power-Recorder can be used 


with an adaptor on an accessory drive. The 
Power-Recorder rints the cumulative 
power units and the engine identification 





number in the manner of a timeclock so 

that the record can be filed for reference. 

It can also be supplied with a visual 

counter-type indication in the place of the 
rinting mechanism. Kollsman Instrument 
iv.. Square D Co. 


Hydraulic Dump Buggy 


A gasoline engine powered four- 

wheel, pneumatic-tire hauling 

unit with a 2 cu yd —-. 
hydraulically-dumped body designed to 
provide low-cost, high-production move- 
ment of bulk materials in and around 
plants and yards, is announced. All main 
parts of this buggy are interchangeable 
wah shese of the Model HA Payloader 
. ovel,. 


. 





The Payloader Buggy is built low and 
compact with a short wheel base and rear 
wheel steer so it can operate in congested 
low head-room areas and through narrow 
doorways and aisles. Overall — is ony 
5 ft 8 in. Large easy-rolling wheels wi 
prens-oreers pneumatic tires, and 
hydraulic brakes are features. 

The 2 Fs steel body is long, low and 
wide to facilitate loading. Hydraulic power 
easily dumps loads exactly where desired 
—carries sand, slag, castings, nders 
gravel, ore, concrete or any other bulk 
material. Two forward and 2 reverse speeds 
are provided for continuous high output. 
Frank G. Hough Co. 
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HIGH TEMPERATURES up to 2040° F. didn’t ruin this Inconel fur- 


nace conveyor belt even after 8640 hours of use. 




































































































































































CORROSION RESISTANCE fo hot pickling acid makes Monel screen 


a favorite material for dipping baskets. 
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EASY FORMING characterizes wire cloth of Monel, Nickel or PURITY PROTECTION is assured by the use of tiny Monel filters 
Inconel. Any practical shape or size can be fabricated and when blood plasma is administered. 
joined by brazing, soldering or welding. 
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Filter and screen elements need not withstand extremes of temperature. 
s be trouble spots in your equipment! They do not contaminate the mate- 
And they won’t...if they’re made __ rial being handled. 
of Monel*, Nickel or Inconel* wire Many equipment manufacturers 
cloth. already have standardized on ele- 
: : For these are the “task metals” of | ments of Monel, Nickel or Inconel 
industry. wire cloth. Maybe your manufacturer 
: Compare their properties with any _is one of them. But maybe he isn’t. 
7 fabric or metal cloth now causing So speak to him. Let him know that 
£ d you trouble. They’re rustless... you want the extra protection of the 
4 . . . 4 Pf . 
1 corrosion-resisting...strong...tough. “task metals” wherever filters, strain- 
se 7 
{ They endure abrasive wear. They _ ers or screens are used. 
q is 
aos 
i i 
£ We have a booklet, “EstastisHep WEAVERS OF Wire Ciotu.” It lists 
weavers; shows different types of cloth available; shows how main- 
tenance costs can be cut by wire cloth of Monel, Nickel or Inconel. 
Write to Mr. F. R. Bailey of Inco for your copy. 
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Now Products 





Steel Plate, Sheet Handler 


An electric truck. normaily han 

6 dling 6000 tb at 24 in. in front 
of the uprights. will handle a 300 

ib toad of 8 by 4 ft or 2000 Ib of 10 by 
4 ft lengthwise, including the weight ot 
accessory, or 6000 Ib of 8 by 4 ft or 10 by 
ft crosswise the truck. The truck has 





torward and backward Lilt and is turnishe. 
with telescoping uprights so that it may 
enter a boxcar and yet stack steel 6 ti 
10 ft high. One in. dunnage strips between 
unit load: facilitate the insertion of | 
lip of the suspended clamp-grab. The gra 
has 24 in. adjustment for width and is 
84 in. long. The truck travels at 400 rpm 
and elevates at 12 to 22 fom. Elwell-Parke 
Electric Co 


Dust Collector 


Chis recirculating unit type dust 

7 collector which is widely used for 
collecting dust from iarge wheeled 

oufters, polishers, grinders, belt sanders 
etc., incorporates the use of a special motor 
mounting for an overdrive so that the 





norma! tan speed will be maintained even 
though operated on 25 cycle power. This 
permits the Dustkop to develop in excess 
of 1300 cfm suction on a 6 in. diameter 
inlet (600 cfm on double 4 in. inlets) with 
3 in. water ijift. The dust so removed 
by suction at the hood tirst passes through 
a cycione separator, contained in the unit 
which separates a large percentage of al 
dusts trom the air. These are all depositea 
in » drawer contty removed from the end 
of the collector. The partially cleaned air 
then rises through the cyclone separator 
and receives a secund stage cleaning by 
meanz of a spun glass filter. The floor 
space required by the unit 1s 22 by 53% in 
and the overall height is 42 in. Shipping 
weight with motor is approximately 

tb. Aget-Detroit Co 


Translates Slight 
Movements 


A new development in the fielo 

of instrumentation—the record- 

ing of ey motions by air 
pressures-—-is said to feature the icro- 
trans. now being commercially introduced 
after a tong period of field testing and 
research applications 


ie 








fe, 


The microtrans translates physical move 
ments of 0 to 0.25 in. into pneumatic pres 
sures over a range of 5 to 30 lb. Hagar 
Corp. 


2000-ib. Plattorm Truck 


An improved, Chore Boy 2,0UU Ib 
platform truck is announced. En- 
gine and body of this Chure Boy 
(Model FH). are of extra heavy construc- 
tion. Power is supplied by a twin cylinde: 





gasoline engine which develops (UV ap and 
truck speeds up to 12 mph. 

A 2U sq ft loading platform and an off- 
set driver's seat facilitate the easy handling 
of steel rods, pipes, and other tong ma- 
terial Outside turning radius of / ft 
eae Model FH to es easily. 

eight is 1,100 Ibs length 96 in. width 
410 in. and wheelbase 59 in 

Both 16 by 4 in. pneumatic and puncture 
proof cushion rubber tires are available on 
demountable rims The Buda Co 


Gasoline Driven 


Air Compressor 


A 160 cfm at compressul On a 
T 2 wheel trailer unit is announced. 

The new unit will feature a 4 
cyl V type compressor and will be known 
as, Air Chief Mode! 160, 2 wheel Perfect 
chassis balancing will provide for the 
same handling ease that is possible with 
2 wheel trailers of smaller o acity, ac- 
cording to the manufacturer. cfm trail- 
ers are ordinarily pron ay only in 
wheel mountings 





rhe aew unit is i535 in. tong, 72 in wide 
and 66 in. high, and weighs ib. Maxi- 
| pressure is 125 psi. Davey Compressor 
0. 


Single Cylinder 


Prime Mover 


A reavy-duty tine ol singie cy!- 
inder horizontal, two-cycle, multi- 
fuel engines is announced. The 
mode! Lorain Type L, will operate on 
— tuel. natural gas or outane. This 
— “ a ratinep of 10.7 hp at 300 rpm 
21.4 at 600 rpm. It has a 7% in. 
bere “a in. stroke with Timken bear- 
ings on crankshaft and crosshaft. Wet 
cylinder tiners can be replaced in_ the 
field. Condenser type cooling system elimi- 
nates need for water pump and makeup 
water is oy Standard equipment 
includes Twin Dise cluch, Pierce governor. 
Air Maze oil bath type cleaner. McCord 
lubricator 





Radiator, tan, V-belts, sparkplug ana 
magneto are enclosed in meta ards. 
Over-all dimensions are: hei 52% in. 


length, 70 in.; width, 47% _ in Shipping 
Re ght is 2500 tb. White Roth Mac 
orp. 


ine 


Metered, Rotary. 
Hand Pump 


A new, meter-equipped rotary 

hand pump is built for fuelin 

dispensing of liquids up to 16,000 
3.8.U. viscosity eter esters to 8 gal 
and is equipped with a 9,999 zal totalizer 


r Salil — 











Unit includes a 40 in. suction pipe with 
oung attachment, 8 ft oil conan discharge 
hose and aluminum nozzle. The 10 
oump features an aluminum ®.... onele 
carbon vanes, cadmium plated packing nut 
ind stainless steel springs Rowser Inc 





Do you want more information 
on this equipment and its ap- 
plication? Use the no obliga- 


tion. ao postage card between 
10 and 11 and 50 - 51 
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LOOKING FOR regypye 
...BUT ABLE 
TO TAKE IT! 


@ Yes, Klipfel Float Valves are dependable; on the job 
at all times, assuring reliable constant lic id level 
control. Illustrated is type No. 77, especially recom- 
mended wherever a tight-closing float valve is 
required for an open tank, supplied with water at 
low or high pressure. Also available as a 

lever valve, No. 773 

Other types of float valves, single or double seated, 
for other uses, are described and illustrated in 
Bulletin No. 344. Complete with construction details, 
dimensions, weights, applications, etc. 

Klipfel Automatic Regulating Valves are sold 
through wholesalers everywhere. 


KLIPFEL 


MANUFACTURING 
COMPANY 


Hamilton, Ohio 


@ For drainage, irrigation, flood control projects, con- 
denser water circulation, and other services requiring 
the pumping of large volumes of water, Economy Hori- 
zontal and Vertical Axial Flow Pumps afford the utmost 
in low cost operation. Available with either propeller or 
mixed flow runners. Heads from 5 to 70 feet, designed 
to handle capacities from 500 to 150,000 G. P. M. 





60-inch Eco 
Address Dept.BC 5 for Catalog No. G845, which : : a Vertical porn! 
offers complete information on standard units. And if 7 Flow Pump. 
your problem is a special one, remember that Economy's 3 a 


staff of hydraulic engineers is always at your service. 
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Low Resistance Ohmmeter 


The Ducter tow resistance 

ohmmeter is a direct indicating, 

cross-coil true ohmmeter de- 
signed tor measuring low resistances pb 
the fali of potential method. {t is intende 
primarily for fleld and shop use and is usu- 





ally dependable lo within ot | per cent, 
Each unit is equipped with air of duplex 
hand spikes and teads. The instrument is 
equipped with an automatic cut-out to 
rotect the potential circuit, It is suitable 
or testing; cable and conductor joints, oil 
circuit breaker assemblies, rotating equip- 
ment, and transformers and coils. Power 
supply, portable, can be furnished it speci- 
fied. James G. Biddle Co. 


Steam Trap 


A new line of steam traps that 

14 have capacities up to 24,000 lbs 

of water has been recently ac- 

game by the company. Operating on the 
oat valve principle, and designed for easy 

attaching to any steam line from % to 
2 in., the trap discharges in a continuous 
uninterrupted stream all water and air it 
collects. Body and head are made of high 





e air vent which is located on the outside 
the bedy, are readily accessible for 
checking, cleaning and repairs. 

Trap a or without time lag so that 
condensate is removed at a speed equal 
to, or faster, than it collects. The traps are 
available in seven sizes, according to capa- 
cities. Leavitt Machine Co. 


pe | semi-steei, and all parts, including 
t 
of 


Flow Through Pipe 


Calculator 


A new slide rule, useful to pip- 

15 ing engineers and others con- 

cerned with the satisfactory per- 
formance of industrial piping systems is 
the velocity and presence drop calculator. 
which gives two kinds of answers to fluid 
flow problems: (1) a quick estimate based 
upon a pipe friction factor of 0.006. ana 
(2) an accurate solution, derived from the 
estimate by applying a correction factor 
to the straight pipe losses. The fitting 
and valve losses are independent of the 
triction factor and therefore require no 
correction. - 

One part of the rule is devoted to liquids 
and another to gaseous fluids. The friction 
factor correction chart and the slide giv- 
ing fitting and valve losses are common 
to both types of fluids. Due to compres- 
sibility effect, the calculator will not give 
accurate solutions for gaseous fluids where 
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the pressure drop exceeds 10-16 per cent 
of the initial pressure. Price cents 
Tube Turns, Inc. 


Dual Visibility Oiler 
fhis  tubricator simplifies the 
16 problem of motor bearing lubri- 
cation. Smail, compact, it quickly 
attaches to electric motors, blowers, line- 
shafts, and similar mechanisms requiring 
a continuous supply of bearing oil. There 
are no floats, valves, or other moving parts 
in the lubricator, yet it maintains the oil 
level necessary for correct lubrication. 

To set the oil level desired on the motor 
bearing, a simple finger set-screw for = 
and easy adjustment from the outside of 
the lubricator is provided. 

Outstanding feature is its dual visibility. 
A sight glass on the side of the lubricator 
bow! shows the exact level of the oil that 
is being fed to the bearing, while the total 
oil supply remaining in the glass reservoir 
can be seen from a distance and checked 





Acro Lubricator will not drip, overflow, 
or splatter oii that causes hazardous con- 
ditions and short circuiting. Actual tests 
indicate no refill is required from six to 
twelve months, depending on the size 
and application. hey are suitable for the 
lubrication of oi! ring, capillary, roller, or 
ball bearings. They fit either side or bot- 
= applications. Acro Metal Stamp- 
ing Co. 


Fork Truck Attachment 


This special high-lift, low-clear- 

17 ance attachment enables a fork 
truck to carry a load under a 7- 

ft-high wr otgg and to tier loads to un- 
usual heights. Its important specifications 


are—maximum lift 130 in. overali height 
83 in., and “free lift’’ 62 in., which means 





that the forks can be raised 62 in. trom 
the floor without increasing the overall 
setaht of the machine. Clark Equipment 
‘Oo. 


Control Valve 


A new microfio control vaive with 

spline plug has been designed to 

_ handle flows in cc’s with pressure 

drops in thousands of pounds. .The basic 

element of the valve is solid stellite 

valve plug, which is a honed fit in a solid 

stellite seat. Clearances between plug and 

seat cannot be measured by ordinary 

methods, yet galling does not occur because 
of the type meta! used. 

Physically the flow contro! section of a 
spline plug is % in. od by 1% in. long, It 
is a selective lapped fit in % in. deep seat. 
This seat depth is designed to insure 
streamline or viscous flow just as the plu 
is leaving the seat. Flow control in the 
in. valve travel is governed by the shape 
of slots or grooves milled into the plug 
surface. 

These valves can be provided in any 
body-size of %, %, or in. The actual 
size of these valves is below 3/16 in. normal 
rating. All valves have a rangeability ot 
60:1 or greater, the seat being a eres 
— fit in the valve body. Hammel-Dahl 





Do you want more information 

on this equipment and its ap- 

plication? Use the no obliga- 

tion. no postage card between 
10 and 11 and 50-51 
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USEFUL BOOKS FOR EVERY ENGINEER 





The 8th Edition of the most popular 
power plant book ever published 
POWER PLANT ENGINEERING 
QUESTIONS AND ANSWERS 
Here is a practical book arranged 
in convenient question and answer 
several hundred 
knotty problems which arise from 


form. It covers 
day to day and demand a definite 
answer on the spot. 

Chapter Titles — 


Power Plant Boilers and Furnaces 
Combustion 


Formulas 
Fuels Water Heating 
Water Treatment Piping 
Pumps Steam Turbines 
Steam Engines Diesel Engines 
Condensers Compressed Air 
Refrigeration Transformers 
Electrical Generators Electrical Distributing 
Electric Motors Circuits 


288 pages, fully illustrated, $2.00 











HEAT PUMPS by Philip Sporn. This authoritative 
book offers a2 reasonable technical treatment of 
the development of the heat pump and the progress 
made in adapting it to building heating and cooling 
service and industrial processes. 188 pages, $3.75 


THERMODYNAMIC PROPERTIES OF STEAM 
by Keenan and Kaye. These “steam tables” con- 
stitute the most complete and useful compilation, 
in both range and accuracy that has been as- 
sembled. $3.00 


THERMODYNAMIC PROPERTIES OF AIR by 
Keenan and Kaye. An excellent book of conveni- 
ently arranged tables giving in addition to usual 
thermodynamic properties, values for viscosity, 
thermal conductivity, etc. $2.50 





All three of these books for only $6 


COMPRESSED AIR DATA— Sth Edition. 
408 pages on the theory and practice of 


compressed-air engineering. There are 
thirteen big chapters. Many illustrations 
and formulae are included. $3.00 


| CAMERON HYDRAULIC DATA — llth 


Edition. 240 pages on hydraulics, water 
data, miscellaneous liquids, steam data, 
electric data, miscellaneous data. This book 





is a must for engineers dealing with pumps, 
pipe systems, condensers, turbines, etc. 


$3.00 


CAMERON PUMP OPERATORS’ DATA— 
170 pages of practical information for the 
man who installs, operates or services cen- 
trifugal pumps. $2.00 








DIESEL OPERATION AND MAINTEN- 
ANCE by Orville L. Adams. Covers con- 
cisely and clearly the basic principles, the 
methods and techniques of maintenance and 
repair. 366 pages, $5.00. 


DIESEL-ELECTRIC PLANTS by Edgar 
J. Kates. 2nd Edition. Deals with the co- 
ordinated aspects of the Diesel-electric plant 
rather than with the separate subjects of 
electrical equipment by itself and Diesel 
engines as engines. 272 pages, $3.75. 


KENT MECHANICAL ENGINEERS’ 
HANDBOOK — This first volume deals 
with the entire field of power and ‘its appli. 


cations that are of interest to the mechanical 
engineer. 11th Edition. 


Volume I — Power, 1252 pages, $6.00 





The FACTS you need — the FACTS 
you can find nowhere else under 
one cover on... . 


MODERN TURBINES 
Edited by Louis E. Newman 
In this book, for your immediate and 
constant reference, are practical, un- 
derstandable facts that apply to all 
steam turbines, whether activated by 
liquid, gas or vapor. 

Mr. Newman and _ collaborators 
supply in Modern Turbines not only 
basic information but the working 
tools for thoroughly understanding 
simple and complex turbines, their 
performance characteristics, how to 
select them for most efficient and 
economical performance, and meth- 
ods for quickly and accurately esti- 
mating steam performance without 
elaborate calculations. 

175 pages, illustrated, $2.75 











USEFUL IDEAS FOR POWER ENGIN- 
EERS — A “how” book by the editorial 
staff of Power Plant Engineering furnish- 
ing hundreds of ideas on boilers, stokers, 
fuels, boiler operation, boiler water, refrig- 


eration operation and maintenance, mech- 
anical power transmission. 


240 pages, 125 illustrations, $2.00 





ID: .nicenteninninen 


Mailing Address ...... 








A New Book every power plant engineer 
and fireman should have 


BOILER FIREMAN’S 
HANDBOOK 


By Joseph R. Darnell 
This book, the result of the author’s thirty 
years of experience in power plant practice, 
will provide boiler firemen and power plant 
engineers with accurate, dependable data for 
solving many combustion problems. It also 
offers many helpful suggestions for the suc- 
cessful operation of various pieces of ap- 
paratus found in the ‘power plant, such as 
temperature measuring and gas analyzing 
instruments, draft gauges, air pre-heaters, 
stokers, oil, gas and pulverized fuel burners, 
forced and induced draft fans, feed water 
heaters and economizers. 
193 pages, 6x9, 139 illustrations, $3.00 








and Units. 


ORDER FORM 
Book Dept. PLANT ENGINEERING 


53 West Jackson Blvd., Chicago 4, Illinois 


Enter my order for the following books. 














GENERAL CHEMISTRY — Sth Edition. By 
H. G. Deming, Prof. of Chemistry. Because of its 


recognition of the importance of chemistry to 


modern industry and progress, this book is par- 
ticularly useful for engineers. 706 pages, $4.00 


HANDBOOK OF CHEMISTRY & PHYSICS — 
30th Edition, 1947. 2704 pages. ‘There are five 
general division of subject matter in this book — 
Mathematical Tables, Properties and Physical Con- 


stants, General Chemical Tables, Heat and 
Hygrometry, Sound, Electricity, Light, Quantities 
$6.00 


“MATHEMATICAL TABLES from the HAND- 


BOOK OF CHEMISTRY & PHYSICS — Cover 
Algebra, Trigonometry, Geometry, Analytic Geom. 
etry, Calculus, Business Finance, Accounting. 8th 
Edition, Desk Size Book $1.75. Pocket Size Book 
$1.25. Same contents in both. 


PRACTICAL ENGINEERS OPERATING POINT. 
ERS — An excellent compilation by Power Plant 
Engineering editors of practical pointers pertaining 
to electrical equipment, turbines and engines, con- 
densers, piping, pumps, etc. It shows you why 
things are done to save money and secure best 
results. 239 pages, fully illustrated, $2.00. 





Remittance 08 $..cccececnccescoapesorsssscsse herewith. 





(Prices advertised on this page include prepaid delivery to United States destinations) 
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All Steel Shipping Box 


Loading and unloading materials 

T consumes profitless time. A new 
container that reduces this time 

has been introduced. Almost cube shaped, 
it can be handled in one lift for loading 
aboard trucks, flat cars, and into ships 


ee | 





WR cn re 


When sealed the container is water and 
pilfer proof. 18 ga sheet steel vertically 
eorrugated sides are welded to corner 
posts formed of 6 by 9 in. open box-shaped 
sections of 11 ga sheet steel which are 
tied to top and sides, and bottom by 
angle members. The floor and roof are of 
16 ga corrugated steel with flat steel added 
for strengthening. Dimensions of box are: 
length 7 ft 9 in. by 6 ft 5 in. width by 6 
ft 10% in. high. The entire container is of 
welded construction. Four stubby feet 
provide a means for a lift truck to move 
the container, and these feet fit into re- 
cesses on the top of container for easy 
stacking. These same recesses are also 
designed to accomodate a hook so that the 
unit may be moved by crane. Dravo Corp 


Die Handling Lift Truck 


A 3 ton high lift platform truck 
20 with new die pusher assembly 

mechanism permits most efficient 
handling of 7 dies by means of motor 
driven pushers built into the load plat- 
form. These pushers can be operated in- 
dependently and simultaneously and are 
power driven in both directions, i.e. can 
either push or pull the die. When not 


| Eee , 
| - | Pee 
; ashes - ’ 3 : 6 





in use, the pushers recede into the hous- 
ing at the back of the platform. Each of 
the pushers is powered by a _ separate 
motor through an individual gear reduc- 
tion unit and is chain driven within the 
platform assembly. Each pusher motor is 
operated” by magnetic contactor control 
with the push button station on the dash. 
convenient to the operator's position. Push 
button station can also be provided on the 
side of the u tr channel for operation 
ob that po nt f such construction is re- 
quired. The Mercury Mfg. Co. 
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Magnetic Proximity 
Float Switch 


A new yy action float and 

21 switch unit for liquid level con- 
trol service is designed for heavy 

duty industrial service, the units are dis- 
tinguished by their simplicity and absence 





of conventional packing boxes, bellows, or 


diaphragms. 

he key component of the assembly 
is best described as a magnetic proximity 
switch containing an Alnico permanent 
magnet element. The switch, embodying 
single-pole double-throw action, has_ no 
direct mechanical linkage with the float 
part of the mechanism. Instead, it is sep- 
arated by a heavy, non-magnetic, stainless 
steel plate which, in closed tank instal- 
lations, serves as a pressure barrier or 
seal between the internal and external 
parts of the assembly. The float member 
is fitted with a magnetic stainless steel ele- 
ment located near the pivot point and an 
ingenious differential adjustment for vary- 
ing the leverage exerted by the weight of 
the float. As the float rises, it brings the 
magnetic element into close proximity to 
the Magneswitch. Inside, the magnet snaps 
toward the magnetic armature, thus op- 
erating the switch. As the float drops, the 
armature is pulled away from the face of 
the switch and the magnet ee, 2 back 
to its original position, thus remaking the 
original circuit and breaking the other 
Magneswitch, Inc. 


Curved Powered Conveyor 


Available in either 90 or 180 deg 
22 units. Rollers are 2 in. dia, set 
in 3% in. 10 ga steel formed 
channels, on either 4 or 6 in. centers. They 
are available in width between channels 





from 10 to 30 in. in 2 in. increments and 
operate at a constant speed of 45 fpm 
Minimum height is 18 in. The drive isa 4 
hp, 115/230 v, 60 ——-. single phase re- 
versible motor with reducer and chain 
drive. Harry J. Ferguson Co. 


Silicone Rubber Adhesive 


A new adhesive expressly de- 
23 signed for bonding silicone rub- 
ber ta itself and to glass, metals, 
and ceramics has been developed. The new 
type bonding agent, possessing properties 
similar to silicone rubber, is designed to 
remain flexible and resilient over tempera- 
tures ranging from 70 F to 520 F and with- 
stands continuous temperatures of 300 
to 350 F in a dry air circulating oven. It 
can also be used to bond glass to glass. 
glass to metals, and metals to metals. 
The new adhesive has proved especially 
useful in securing silicone rubber door 
gaskets directly to oven doors eliminating 
the need for clamps and bolts. It is also 
effective for joining the ends of extruded 
eured stock to form O-ring gaskets of 
uniform thickness. General Electric Co. 


Condensate Return System 


Individual traps on steam oper- 

“ated equipment and shop lines 

are claimed to be eliminated by 
a new condensate return system that pro- 
vides constant flow of steam and rapid re- 
turn to the boiler of high temperature con- 
densate. The am is most adaptable to 
the handling of process liquids. 

This new equipment accumulates conden- 
sate by gravity and returns same to the 
boilers at temperatures ranging up to 350 
deg. The manufacturer states that all water 
fed to the boiler rouge the system is 
deaerated by effective liberation of free 
oxygen and non-condensable gases detri- 
mental to metal under heat and pressure. 





These systems are available for steam 
pressures up to 250 Ibs, and are manufac- 
tured in a range of sizes for boilers from 
10 - and up. Application can be made to 
handle condensate and make-up water in 
single and multiple for larger require- 
ments. No pumps or other mechanisms are 
required for operation. W. M. Acker Or- 
ganization. 


New Speed Reducer 


A standard series of 7 in. cen- 

ter distance speed _ reducers, 

Series 7700, in ten standard 
ratios ranging from 5:1 to 70:1 are of- 
fered. The new series is an intermediate 
size and is available in three types: HU- 
7700, with pinion under the gear: HO-7700, 
with pinion over the gear; and HV- 7700, 
with gear shaft vertical. All ratios and 
types also available with double extended 
gear shafts or double extended pionion 
shafts. 

Mechanical horsepower ratings ran 
from 1.56 hp to 100 rpm for the 70:1 rat M 
to 94.2 hp at 2400 rpm of the pinion for 
the 5:1 ratio. 





Outside dimensions on the HU-7700 one 
HO-7700 reducer housings are only avirn 
15% by 255% in., and on the 
housings they are only 23% by iy by 
15% in. Michigan Tool Co. 


(Continued on page 44) 





Do you want more information 

on this equipment and its ap- 

plication? Use the no obliga- 

tion, no postage card between 
10 and 11 and 50-51 
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* Lowest overall cost per operating year. cry 





LESLIE 
Tight Closing, 
Single Seated, 

Fully Balanced, 

Diaphragm 
Regulating 
Valves 
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This typical piping layout shows how LESLIE Diaphragm 
Regulating Valves with LESLIE Control Pilots (air or liquid 
operated) are used to maintain exact pressures within 


close limits. 


Accuracy and reliability are very important to assure 
constant steam pressure for feed water heating and 
many kinds of process heating. The make-up valve sup- 


plies steam at 10 PSI to supplement exhaust from 


+ + + H+ 


auxiliaries and the back pressure valve relieves any 


excess steam at 12 PSI to the condenser or to atmosphere. 


For full details 












Offer These ADVANTAGES 


SINGLE SEATED, FULLY BALANCED—combines dead- 
end, tight shut-off with double seated capacity; smooth 
response for small changes in diaphragm pressure. 
SMOOTH THROTTLING CONTROL—without pressure 
drop limitation up to 600 PSI. Sizes up to and including 
8” with bronze or cast iron bodies, 1%-4” cast steel. 
LARGE CAPACITY—equal to or greater than standard, 
long stroke, double seated valves. 

LOW FRICTION STUFFING BOX—specially designed 
packing including plastic, asbestos and metal rings in 
each set, requires minimum attention. 
INTERCHANGEABILITY OF REPLACEMENT PARTS— 
hardened main valves, hard face seat rings and 
hardened stem bushings renewable. 


nt ie tan ene LESLIE co 305 Grant Avenue Look for LESLIE REGULATORS under "Valves" or “Regulators” in your classified telephone 
of Bulletin 462. @ Lyndhurst, New Jersey directory in the following cities where LESLIE factory trained engineers are located: 
Akron, Ohio . Kingsport, Tenn. . Seattle, Wash. 
Cleveland, Ohio Pittsburgh, Pa. ° 
Albany, N. Y. 4 Los Angeles, Cal. Spokane, Wash. 
ESTABLISHED 1900 Atlanta, Ga. oe one Louisville, Ky. ner tinge of St. Louis, Mo. 
Baltimore, Md. Detroit, Mich, Memphis, Tenn. Otihiannndl ag ‘ Syracuse, N. Y. 
. Birmingham, Ala. Greensboro 'N Cc Minneapolis, Minn. rae aera N Y Toronto, Ont., Can. 
Boston, Mass. Ciconiie S. C ‘ Montreal, Que., Can. Rutherford N j Tulsa, Okla. 
Bridgeport, Conn. Hartford Comm ‘ New Orleans, La. rt Aaiuaie Tone Vancouver, B.C., Can. 
Buffalo, N. Y. Mowshen ‘teas New York, N. Y. San ones te Cal. Wilkes-Barre, Pa. 
Chicago, Il. Siiene City ie. Orlando, Fla. Seveaneih Ga : Youngstown, Ohio 
co Cincinnati, Ohio ‘ Philadelphia, Pa. sieieenanl Honolulu, Hawaii 
* 





PRESSURE REDUCING VALVES a PUMP GOVERNORS 
TEMPERATURE REGULATORS e SELF CLEANING STRAINERS 
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PRESSURE CONTROLLERS 
LESLIE-TYFON WHISTLES 
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TESTING INSTRUMENT 
HELPS SPOT TROUBLE 
BEFORE IT HAPPENS 


You can detect overloaded motors and consequent 
production delays with this handy G-E hook-on 
volt-ammeter (Type AK-1). You can save yourself 
expensive headaches and assure smooth, continued 
operation within your plant by catching trouble 
before it starts. 


6 INSTRUMENTS IN ONE 


Here’s the way the AK-1 works: hook it a4found a 
conductor, flip the selector switch to AMPERES, 
and there’s your current measurement. For voltage 
measurement, just connect the voltage leads, snap 
the switch to VOLTS, and take the reading. No cut- 
ting of conductors, no interruption of service .. . yet 
in an instant it gives you the information you need. 
Actually it’s a six-in-one instrument, as it has six 
ranges: 0-15/60/150/600 amp and 0-150/600 volts 
(for a-c circuits only). 





AVAILABLE TODAY 


Don’t let overloads cause burned-out motor wind- M E 
ings or deterioration of insulation—resulting in ex- oe 
pensive repairs or replacements. Keep your motors olf MEASURES BOTH 
running smoothly by periodic checks with an AK-1, T/ VOLTS AND AMPS 


available from stock today. See your nearest G-E 
apparatus distributor or agent, or write for Bulletin 
GEA-2950 to get complete details on this versatile 
instrument. Apparatus Dept., General Electric Com- NO INTERRUPTION OF SERVICE 


pany, Schenectady 5, N. Y. 





NO CUTTING OF CONDUCTORS 














GENERAL & ELECTRIC 


602-115 
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CAMERA CATCHES SAFETY BUSTERS IN ACTION 


It's all too easy to forget the common rules of safety. The Safety Busters 
shown on this page are to remind you of some situations which you should 
avoid. Accidents are not born, they are made 


CAN YOU POINT OUT THE DANGER CLUES IN THESE PICTURES? 


Vhotos from Nationa! Safety Counci: 





Fig. 1. When using a pipe wrench, Fig. 2. Clean washrooms and lockers reduce both fire and accident hazards. Good 
brace well against sudden slips housekeeping and cleanliness are two of the first rules of safety 





Fig. 3. Many strains and hernias are caused by overlifting and incorrect lifting. Lift Fig. 4. Watch your footing on stair- 
with your legs, not your back. Get help if the object is too heavy: don’t overlift. ways. Keep to the right and walk 
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How to do Rigging 
in the Small Plant 


How to move heavy equipment on soft ground . . . Getting the load off 
the ramp ... Moving heavy loads with few men and less experience... 
How to use greased skids, track jacks, compound tackle . . . Safety in 
handling jacks . . . How to control light loads and heavy loads... Short 
cuts, time savers, labor savers... The author spent many years in heavy 
equipment installation, construction work and in maintenance and here 
he gives you the benefit of his experience. More in future issues 


By H. B. McDERMID 


T= ARTICLE is written especially 

for the plant engineer in the me- 
dium or small plant—the man who 
must occasionally supervise or be re- 
sponsible for the handling of heavy 
machinery or weights in areas where 
there are no cranes and no specialized 
materials handling devices to do the 
job. Weight handling is a problem, 
the size of which is in inverse propor- 
tion to the skill and apparatus at 
hand to apply to its solution. The task 
that would defy a midget is easy pick- 
ings for the giant—six hundred tons 
goes into place as easily as 600 pounds 
if you are rigged for it. The purpose 
of this article is to point out what 
can be done and how to do it with 
limited means. 

Usually in the small plant, the 
installation of really heavy material 
or machinery seldom occurs. When 
it does, the situation involves the use 
of considerable ingenuity in order to 
surmount the difficulties presented by 
the lack of suitable apparatus. 

Suppose a heavy piece of machinery 
is to be moved from a flat car over 
soft ground some thirty rods to its 








EQUIPMENT BEING MOVED 
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Fig. 1. Sufficient leverage can be ap- 
plied with a pipe wrench to turn rollers 
under heavy loads 


16 May, 


foundation. One end may be very 
heavy, almost like a chunk of solid 
cast iron. Available are jacks, some 
planks, some 4 in. pipe rolls, a few 
rope blocks, a little timber blocking, 
a few crow bars. And men who know 
nothing about the work! 

The machine is probably well skid- 
ded, and it is important that skids be 
of same length, with both ends cham- 
fered. Perhaps the road you must use 
runs sharply down grade from the 
flat car, and then up grade. It is 
probably soft, and must be planked 
securely every inch of the way. First 
you must get a ramp prepared, lead- 
ing from the car to the ground. 

When the load is squared away and 
on rollers, get a “hold back” line or 
rope block on it. This must be fas- 
tened and snubbed to something solid, 
and the most reliable man yo" have 
delegated to “snub” it down the ramp. 
Is this snub man fails, you may 
wreck the machine. At best you have 
a heart-breaking job of jacking and 
blocking to get the runaway tonnage 
back on its rolls and track, ready to 
go again. This is a time when you 
could easily create some new widows, 
so watch all details -arefully. The 
man in charge must be fully in charge, 
able to not only handle the materials, 
but to enforce absolute discipline on 
his gang. One careless or disohedient 
man can make a lot of trouble, espe- 
cially if all the crew be inexperienced. 

When going down the ramp with 
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the load on rollers, it is an excellent 
plan to station a man at each end of 
the front roll. They should be where 
they can keep in the clear yet be 
ready with proper-sized chocks to 
catch the load and stop it should any- 
thing happen to your hold-back line. 
Both of these men should be reliable 
and have no other duties. Make cer- 

















Fig. 2. When track jacks are the only available power, notch the back ends of the 
timbers, insert a jack and raise the load until it can roll freely down the ramps 
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tain that the chock is not too targe, 
and that it is held just a few inches 
in front of the roll at normal opera- 
tion, Here it is ready for instant use 
in case something goes wrong at the 
hold-back line. At times, it may look 
like a silly waste of man power but if 
it speeds the job, prevents wrecking 
the machine, or saves a man’s life, 
it’s cheap insurance One “break- 
away” will certainly make converts 
to safe methods. It is a good plan to 
put one man in charge of handling 
rolls only, but don't keep him at it too 
long without a change. Wrestling 4 
in. pipe rolls all day without a rest 
will wreck a man 

Having gotten the machine safely 
down off the ramp onto the level 
ground, the next thing is to find and 
apply enough power to move the 
heavy load. If you are careful to find 
timbers thick enough to give clear- 
ance for a man to work a pipe wrench 
on the rolls, that will be found a 
surprisingly effective method of ap- 
plying power. See Fig. 1. 


Timbers for Trackage 

Another long-used method is to em- 
ploy timbers for trackage; they should 
be heavy enough to prevent buckling. 
Have them prepared for use by cut- 
ting a notch in the back end to re- 
ceive the toe of a track jack and then 
jack up the back ends of the lowest 
skids, This raises the back end of 
the whole outfit, load, pipe rolls, ma- 
chine skids, and the timbers laid to 
form the runway — perhaps a foot 
high. Then these timbers form a ramp 
down which the load can be rolled 
easily, onto previously prepared rolls 
and a second set of skids. When the 
first set of skids and its rolls are 
released, they are shifted ahead and 
the jacks used again at the back end 
of the second set. repeating the 
process. 

One rigging contractor, who made 
all his living at the game, thought 
enough of the system so he used it 
constantly for years. It permits the 
work to be done with very little 
equipment For level moving it re- 
quires little else than two sets of 
skids, two jacks, and a few rollers. 
The method is shown in Fig. 2. 

{f we elect to use other means ot 
applying the moving power, the load 
can be pulled along by means of rope 
falls Be sure to attach the rig so the 
power line pulls in the direction in 
which you want to go. Otherwise, 
you will not get the most from the 
power being applied. If one rope block 
is not enough, use another hooked 
onto the pull line of the first. 

Few novices appreciate the amount 
of power that can be so applied. If 
the first block has a six-to-one ratio, 
then disregarding the friction and the 
stiffness of ropes, the compounding 
of another upon it will give 6 X 6 X 1 
or 36 times the power applied at the 
hauling line. Usually something will 
go, if only slowly, and once over the 
“hump”, faster methods can agrin be 
used. 
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{In hauling heavy machines on rolls. 
it is nice to have a power winch avail- 
able, but in case you do not have one 
it is well to know how to get along 
without it. With plenty of power 
handy one rigger used cup-greased 
boards on the ground under his skids. 
He had solid ground and he made 
faster time that way than could he 
done by placing rollers. It looked a 
little odd, but he did it for a year 
under my observation, on an emer- 
gency war-time job. The grease sys- 
tem was really “tried’’ and it “ame 
through with flying colors 

When using jacks in handling 
weights, great care must be used to 
set them solidly and squarely lest 
they “kick out” under strain. The 
metal top of the jack must not con- 
tact the metal of a load, without a 
small piece of wood or similar non- 
metallic material between them. 

One more precaution in the handling 
of heavy loads by means of jacks: Be 
sure to keep “safety blocks” under 
the load at all times, so that if a slip 
does occur, the load will drop only 
the minimum distance. This is par- 
ticularly important if the load is very 
valuable, as in the case of a finished 
shaft being placed in its bearings. 
Blocks should also be placed to safe- 
guard personnel. The same rule should 
be applied when handling heavy lifts 
by means of tackle, where pe~haps 
the only possible method is to use a 
hitch the rigger ‘s not completeiy 
certain will do the work. 

Control of weights on rolls can be 
accomplished by “cutting” the rolls 
as they are placed before the load 
settles on them or by driving them 
to the angle desired by means of a 
sledge after the load has been applied. 

Keep the path of the rollers clear 
of small pebbles, nails or other debris 
as it takes a lot of power to force the 
roll, usually small in diameter, over 
them. 

In moving light skidded loads on 
rolls, use only two rolls. Push the load 
ahead till the back roll comes free 
and the load is nearly balanced on 
the second. The free roll is now set 
under the front end of the skids, and 
the load again pushed forward till a 
roll comes free, and the process re. 
peated. 

Another method of moving a mod 
erate load is to get it on balance or 
a “dolly.” Pipe or steel shapes are 
easily handled close to the floor this 
way, and if you need the dolly, make 
it as shown in Fig. 3. Get a pair olf 
matching wheels, 6 to 10 in. in di 
ameter. Next, get a wooden block 
6 in. by 8 in. by 12 in., and bore a 
hole to match your whee! bores mid 
way of the 12 in. dimension and 2 iii 
off-center on the 6-in dimension. Now 
put a bolt of appropriate size and 
length through the block, having twe 
washers and a wheel on each side ot 
the block Uraw up the bolt nut mod 
erately and the dolly is ready for use. 
It will save a lot of hard labor 


Another similar outfit is the ‘‘can 





; 
i 





Fig. 3. A dolly like this can easily be 

made in the -hop. All that is needed are 

two wheels, one 6 in. by 8 in. by 12 in. 

block of timber, one bolt for an axle and 

four washers. Wheels must not project 
above work surface 


non wagon" of the steel worker, It 
has two high wheels, and a high 
arched axle, a long tongue on one side 
of the axle and a short rugged hook 
on the other, In use, it straddles the 
load of shapes, with its tongue high 
in the air; the load is hooked up as 
high as can be. When the tongue is 
pulled down, the load, attached tr the 
hook at its point of balance, is raised 
free of the ground nd can be pushed 
about as wanted. 





Salvaging 
Rejected Wire 


THIS SMALL winding lathe, adapted 
to remove rejected wire from spools, 
salvages both the wire and the spool 
at General Electric’s Pittsfield Works. 
Two steel bars, 14 in. long, 1% in. 
wide and '% in. thick, are welded to 
the winding machine head so as to 
make a slightly tapered arbor, 1% in. 
square at the head. Holes of % in. dia 
are spaced around the head plate so 
that a tie wire can be laid along the 
arbor and held out of the way when 
unreeling the wire. Upon completion 
of the bundle the tie wire is twisted 
around it to keep it from breaking 
apart and it is sent to refineries or 
foundries for remelting. The spool- 
holding rack can support eighteen 10 
in. spools or six 24 in, spools. Alter- 
nate spools revolve in opposite direc- 
tions to prevent overrun of the wire 
and consequent tangling in case the 
winding machine stops suddenly 





Eighteen sprols wind onto one main 
spool for easier handliug of wire that 
will be salvaged by remelting 
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Doing the Yrforsaible [ 


“The difficult is done quickly, the impossible takes less time.”. .. Pictured here are several 
specific examples of the application of industrial vacuum equipment for the performance 
of tasks not generally associated with vacuum producing machinery 


Fig. 1. After the heat treating process in this 

plant, metal parts and the bone ash are 

dumped from the cans into a hopper. The 

parts stay on the hopper and the fine dust 

is collected in the vacuum separator and the 

reclaimed bone ash automatically deposited 
in cans ready for re-use 





Fig. 2. Another job which would be awfully 

hard to do without the use of a vacuum is 

pictured above. Here the vacuum is picking 

up globules of mercury and depositing them 

in a mason jar. The dangerous fumes from 

the mercury are then exhausted up the 
factory chimney 


» beremmmnnngee of plant en- 
gineers throughout in- 
dustry have proved their own 
ingenuity by applying the 
versatile vacuum system in 
dozens of different ways. A 
few of these applications 
made by Spencer Turbine Co. 
are pictured on these pages. 

Some of those not pictured 
include a fly ash conveying 
system. The job done by this 
system formerly took two 
men more than an hour for 
each of two pits. A 20 hp 
vacuum system cleans the 
pits every two days (former- 
ly it was done every 5 days) 
and the time per pit is 5 
minutes. 

An auto engine manufac- 
turer picks babbitt out of en- 
gine heads by means of a 
vacuum system. Half a ton 
of babbitt was reclaimed per 
day. Bakers and confection- 
ers use the systems to insert 
nuts, add powders. 





Fig. 3. Removing chips from machine tools is still another 
application of the vacuum to increase production and reduce 
worker fatigue. This vacuum picks up chips from the tool 
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Fig. 4. All kinds of liquids can be handled with vacuum 
equipment. Shown here is the way in which the sump on a 
machine tool can be emptied in just a few minutes 








with Industrial Vacuum 


Fig. 5. Another unusual use for vacuum 
producing equipment is pictured in the 
photograph at the right. The vacuum 
holds the rubber patches firmly on the 
rotating metal plates as they pass under 
the motor-driven wire brushes (shown 
at the right in the picture) for the 
roughening-up process. Vacuum sys- 
tems can be operated in reverse for il 
spraying, blowing and other uses aaa 


~ 





Fig. 6. At the left is an example of the 
vacuum system being used in reverse. 
A seed manufacturer uses his vacuum 
equipment for spraying to eliminate ver- 
min. The same machine is used for 
vacuum to reclaim seeds, clean the 
plant and to keep packages clean 


Fig. 7. Large car wheel pits, right, for- 
merly were cleaned by a man with a 
bucket and a shovel after the pits had 
cooled down. Now the vacuum hose is 
lowered into the pit while it is still hot. 
This results in a double savings—man 
hours and equipment hours—both re- 
leased for productive work elsewhere 








Fig. 8. Fleet garages can be kept clear 
of fumes and slow downs and absentee- 
ism kept to a minimum. Rubber hose 
connected to each car's exhaust leads 
to a pipe embedded in the floor which, 
in turn, is connected to a vacuum pro- 
ducer mounted on the wall. A similar 
application, with a hood, is used ts 
remove fumes from welding booths 
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Characteristics of 
Rubber Vibration Mounts 


By THEODORE S. ROWE. Hamilton-Kent Mtg. Co. 






































Fig. 1. This type of rubber slab in com- 
pression was often used prior to 1930. 
The author points out that it .sually was 
too stiff for good results. Sponge rubber 
sometimes worked better but soon 
packed down due to a high degree of 
permanent set. Later developments, as 
Pointed out in this article, have im- 
proved the rubber mount tremendously 

















Fig. 2. This drawing illustrates a suc- 
cessful modification of the slab type of 
vibration mount shown in the drawing 
above. In this application soft rubber 
grommets are used to encase the hold- 
down bolts. These grommets work well 
in this type of application because the 
frequency of vibration is high and the 
amplitude of vibration is small 


MUCH has been written relative 

to the operation of vibration 
mounts made from cork, rubber, steel 
and other resilient materials. 

Today’s plant engineer, his mind 
already burdened with complex prob- 
lems, starts to wae through this 
mass of data. He sgon finds that he 
cannot spare the time or mental ener- 
gy to digest the entire subject and 
ends up by calling in one or more 
manufacturers of vibration mounts. 

It is the purpose of this article to 
tell briefly what the engineer can 
expect from the various types of 
mounts in most common use today, 
Since rubber, natural or synthetic, 
is widely used, the discussion is con- 
fined to this material. 

Important generalizations to re- 
member: 

1. High frequently vibrations, i.e. 
1700 cpm* and up, are easy to isolate 
with either a stiff or a soft mount. 

2. Low frequency vibration, i.e. 200 
to 700 cpm are in the most difficult 
range and require a soft mount, The 
use of soft mounts, necessary in such 
cases, sometimes brings on problems 
of stability. 

3. A good general yardstick of the 
softness of a given mount is the 
amount of static deflection which oc- 
curs as the proper dead weight load 
is applied, Every mount is designed 
for a certain deflection—usually some- 
where between 1/16 in. to 3/8 in. 

4. Rubber in shear is soft. Rubber 
in compression is stiff. 

5. Bad resonance conditions may be 
avoided by careful selection of the 
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Fig. 5. The torsion bushing type of 
mount is shown in this sketch. A good 
demonstration of application for this 
type of mount may be found in the 
spring assembly for twin coach buses. 
A large range of deflection is possible. 
Fig. 6. This is an oil-proof shear com- 
pression type of mount. The cross lines 
in the center of each mount indicate the 
type of deflection taking place under 
varying degrees of loading. Fig. 7. 
Here is an application of the mount 
shown in Fig. 6. The mount has soft 
shear action in all planes, should be 
used where there is no need for rigidity 


“softness” characteristic or by use 
of a non-resonant type of mount. 

6. For a_ thoroughly oil - proof 
mount, the best types are those which 
accomplish the rubber-to-metal bond 
mechanically. 


*Cycles per minute 
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Fig. 3. The sketch in the upper left hand corner illustrates a 
conventional shear sandwich-type of mounting. A good 
industrial application is pictured in the larger sketch. This 


type of mount is not oil-pron 
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Fig. 4. Shown in this sketch is the bushing type shear mount. 
{t is available, from some manufacturers, in an oil resistant 
type. A good application of these mounts is explained in the 


text on the drawing 
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Portable Pipe Machines-— 
Maintenance and Care 


By ROBERT B. PEALER, Chief Engineer, 


Beaver Pipe Tools, Inc. 


PORTABLE pipe machines are the 
outgrowth of combining into a 
single self-contained unit the advan- 
tages of hand pipe tools driven by an 
electric power drive. The advantages 
are three-fold: 1. Hours of muscle- 
operated hand tools are ‘reduced to 
ninutes of relatively easy work: 2. All 
controls are at the operator’s finger 
tips. 3. There are no loose tools to 
pick up and lay down, resulting in less 
operator fatigue, giving speed and dis- 
patch to the execution of the work. 
The prime elements of a portable 
pipe machine consist of a motor; a 
gear reduction unit; a chuck to hold 


and revolve the pipe; a carriage upon 
which is mounted tools adapted for 
cutting, threading and reaming nd 
finally a coolant system. Machines of 
this type are to be found wherever 
pipe is threaded and power available 
to run them. A number of them are 
used at one time on new construction, 
sometimes in open weather, in plant 
maintenance shops, a repair shop on 
the island of Guam or in the diamond 
mines of South Africa. 

These machines have a spindle ca- 
pacity of up to 2 in. pipe, and by 
means of geared tools and a universal 
drive shaft, can handle cutting and 





Fig. 1. (ALove) This photograph shows a port- 
able pipe machine in use in the maintenance 
Pipe shop. It is important that the die head 
be opened at the finish of the thread and be- 
fore stopping the machine. This cleans up the 
threads and keeps them free of die marks 


Fig. 2. (Upper Right) This photograph shows 

a popular type of stand for use in mainte- 

nance shops. The shelf at the bottom of the 

stand may be used for accessories. The ma- 

chine can be moved irom point to point by one 
man with the greatest of ease 


Fig. 3. (Right’ Portable pipe machines have 
sufficient power to drive geared tools up to 12 
in. in size. Shown in the photograph at the 
right is a machine being used for this purpose 


threading up to the largcr sizes—-some 
units will handle up to 8 in., others 
up to 12 :n. In addition to pipe thread- 
ing their use has been further extend- 
ed by the addition of bolt threading 
dies up to 2 in,. in both national coarse 
and national fine series. Also such 
threads as Acme, Jack Rod, Lag 
Screw and Stay Bolt. 
Notwithstanding their rugged con- 
struction, normal operation calls for 
attention to certain fixed rules, which, 
if followed, will avoid or help to 
locate troubles which will expedite the 
user’s work. Application of the fol- 
lowing chart should prove helpful. 
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POWER. 
(Voltage Variation) 


1. Check Your Lines 
Be sure the motor you are using isn’t the wrong one for 
the line, such as 220 v plugged into 110 v line. 


2. 4ow Voltage—Or Too Many Machines on one 

Line 
On construction jobs frequently several connections are 
made into the same line. If all are operating at once, the 
voltage drop will be sufficient to reduce the power of 2 
pipe machine and cause a serious slowing down. Where 
voltage was thought to be 110 it may be as low as 90 ox 
95. The hydraulic analogy of this would be where severai 
taps are opened simultaneously in the same water line. 
The maximum voltage drop permissible for series-type 
universal motors is about 6 per cent. The motor starting 
torque varies as the square of the applied voltage. If the 
required voltage is, say 110 v, and it is found that operat- 
ing voltage available is only 99 (a drop of 10 per cent), 
leaving 90 per cent voltage, the starting torque will be 
affected to the extent of not 10 per cent but 19 per cent. 

100 per cent -- 10 per cent — 90 per cent 

(90)° = 81 per cent of normal 

or 19 per cent drop 


3. Check Lead-in Wire or Cable 

[f a long extension line of 75 to 100 ft is used it should be 
at least No. 10 gage rubber-covered wire. In any case 
suitable voltage at the machine is the important point. It 
may be necessary to run heavier than No. 10 wire in 
isolated places where an extremely long lead-in wire is 
used, 


4. Check Motor Brushes anu Commutator 

On series universal motors, good commutation is impor- 
tant. After considerable use the brushes wear down and 
will score a groove in the commutator bars. This is indi- 
cated by excessive sparking, the copper bars turn black 
from dirt and carbon. This results in lack of power and 
speed. In this case, remove the armature (rotor) and 
have the commutator turned down true and flat between 
lathe centers. Reassemble and replace with new brushes. 


5. Switch 

The switch on a pipe machine is used as much as a hun 
dred or more times a day and, therefore, subject to wear 
at the contact points, Replacements are occasionally 
necessary. If the switch is of the toggle-type replace the 
assembly. If of the drum controller type, replace the con- 
tact fingers. When using the drum type, a quick make- 
and-break action will prolong the life of the contact points 
by reducing arcing. 


ELECTRICAL DATA 


1. Motor Voltage : 

Most of the motors supplied on portable pipe machines 
are a single phase heavy-duty series universal type. They 
can be used on d-c or a-c 25 to 60 cycles and reversible at 
the switch. Motors of 110 v can be used on an operating 
voltage of 110 to 120 voits, 220 v motors can be used in 
the 220 to 230 range. Operating voltages other than 
above should have motors suitable to maintain machine 
efficiency. 


2. Voltage-Change-over 

To use a 110 v motor on a 220 v current, or vice-versa re- 
quires the use of a 110/220 transformer. Other voltages 
likewise. 


3. Polyphase Circuits 

In emergency, a single phase motor may be used on a 
polyphase circuit of proper voltage by connecting across 
any phase 





OIL PUMP (Coolant) 


1. Not Enough Oi: in the Sump 

Each piece of pipe threaded carries away with it some oil; 
eventually the level is reduced. If the oil level should get 
too low the lines may suck air and the pump will be air- 
bound. If this should happen, refill the sump and reprime 
the pump. 


2. Sludge in Oil Sump 

Most pipe is covered with an anti-rust coating, which to- 
gether with small chips and other foreign matter, forms a 
thick sludge which settles in the bottom of the sump. As 
a result, oil lines and pump become fouled, Periodic clean- 
ing of the oil sump will avoid much of this troube. If, 
however, the trouble has already set in, proceed as fol- 
lows: a. Clean out sump. b. Remove cover from pump and 
clean chamber (if necessary remove parts). c. Blow out 
oil lines with air hose, d. Reassemble pump. e. Refill sump 
and reprime pump. 


THREADING 

Causes of Bad Threads 

Threading troubles usually show up in distinct forms, 
such as: a. Chewed (rough threads). b. Wavy threads. 
c. Shaved threads, d. Flatsided (or octagonal) threads, 
etc. When these troubles are experienced, it is probably 
due to one or more of the following causes. 


1. What Kind ol Threading Oil Are You Using? 

The speed of present-day machines requires a specially- 
blended lard-sulphur threading oil. This serves both as 2 
lubricant and coolant. Unless the dies are actually mu- 
tilated, probably 95 per cent of threading troubles are 
directly traceable to some inferior substitute which is not 
adapted to pipe threading. To protect the investment of 
your machine —it is well to get the threading oil advocated 
by the manufacturer of your machine. 


2. Are the Dies Sharp? 

Dull dies lead to mutilation of teeth, The cutting lip ot 
the die, even though only slightly rounded, has a crum- 
pling action on the metal ahead of it, building up excessive 
heat, and tearing the threads. Keep an extra set of dies 
ground sharp; they can be slipped into the diehead 
quickly. The dull set can be properly ground at a conven- 
ient time. Result: Good threads and no lost time. 


3. Are the Dies Chipped? 

If rough threads are being experienced—showing evidence 
of tearing—remove the complete set, examine cutting 
points. It is quite likely that one or more segments have 
a chipped-out tooth. If the troublesome tooth is confined 
to one spot, this tooth can be ground entirely out on the 
edge of a thin grinding wheel, Return the dies to the die 
head and proceed with the threading work. 


4. Have the Dies Picked Up a “Sticker?” 

Occasionally one or more dies will weld up between the 
teeth. This results from excessive frictional heat, due to 
insufficient lubrication and further contributed to by dull 
dies. This condition comes about gradually and literally 
tears the threads from the pipe. The only solution: new 
sharp dies and plenty of threading oil. 


5. Are Dies in Proper Sequence in Diehead? 

Double or fine threads indicates the die segments are in 
wrong slots. See that die stamped No. 1 goes in No, 1 
slot, etc, 


6. Shaved Threads 

If one side of the thread appears to be thinned down it 
is quite likely one die is not seating properly. Remove the 
entire set and clean out any chips or dirt and replace. 


7. Flat-sided, Octagonal Threads: Wavy Threads 
This condition shows lack of adequate outboard support 
-especially on long lengths of pipe, allowing axial move- 
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ment of pipe in chuck jaws. Pipe lengths of § ft or over 
should be supported at the outer end. 


8. Threads Not Standard 

Before condemning the threading equipment for what 
appears to be off-standard threads, look to the fittings, 
too, Fittings have an allowable tolerance of 114 turns plus 
or minus. If the fittings do not come within this range, 
a standard thread will not fit properly in which case 
adjustment in the diehead will need to be made to com- 
pensate. 


9. Special Materials 

Standard dies have a lip angle to suit so-called standard 
steel and wrought iron pipe. For other materials—such 
as fiber, aluminum, stainless steel and others, contact the 
manufacturer of the machine involved, as dies with a 
different lip angle will be necessary, His recommendations 
should be followed. 


CUTTING OFF 

Some pipe machines are equipped with a wheel-and-roller 
cutoff, others with a knife-type unit. Knife-type units need 
a generous supply of cutting oil—and sharp knives 


Handling Made Easier, 
Safer and Less Costly 


Wheel-type units need no oil, wheels are not subject to 
resharpening and spares should be kept for replacement. 
Wheel cutoffs will cut both pipe and bolts: Knife cutoffs 
will cut pipe only. 


REAMING 

Cone-type reamers should be fed gradually—not ‘‘jammed’ 
into the pipe, which not only defaces their cutting edge 
but could result in the reamer locking from too much bite 


CHUCKING 

After long usage the teeth on chuck jaws get dull and 
will not hold properly. If this occurs, remove the jaws 
and send to the machine manufacturer for resharpening. 


DRIVING GEARED TOOLS 

When a portable pipe machine is used as a prime mover to 
drive geared tools, see that the center line of threader and 
that of the machine correspond as close as possible, The 
drive shaft will compensate for only a limited amount of 
deflation. It is better to allow all of this for the swing of 
the tool than to use part of it in mis-alignment between 
machine and tool. 


the crankshaft and over the hook ot 
the chain hoist whenever he moves 
work to or from the machine. 

Ideas such as: (1) notching the 
sides of the skid bins, (2) use of 
deep bins to accomplish stacking one 
crankshaft load on the other, (3) 








H®RE is a solution applied by one 

plant engineer to a materials 
handling problem involving crank- 
shafts—a solution which might well 
be applied to the handling of other 
odd shaped machine parts. 

By cutting notches in the sides c: 
skid bins, four crankshafts could be 
transported to and from machine lo- 
cations on a single hand truck. The 
notches hold the shafts in place and 
prevent them from rolling and strik- 
ing one another while in transit. Use 
of deep skid-bins accommodates the 
odd shape of the crankshaft, This 
factor plus offset projecting corner. 
reenforcement angles, makes it pos- 
sible to nest the skid-bins, one on 
the other, for more efficient use of 
temporary storage space. Nesting ot 
bins four and five deep without dan- 
ger of toppling or side-slipping was 
made possible. By using skid-bins of 
this type the number of damaged 
crankshafts was reduced, and materi- 
als were moved more rapidly from 
one operation to the other. 

Through the use of the handling 
system illustrated, the “float” at each 
machine is kept to a minimum; that 
is, the supply of material temporarily 
stored at each machine location is 
kept small, The operator works out 
of one bin, and as he finishes the 
material in that bin, the boy takes it 
away by means of the hand truck. 


s 


This photo shows how the skid bins 
were notched to permit placement of 
the crinkshafts 


and returns with another bin of ma. 
terial to be processed. This reduction 


of the “float” results in decreased 
capital invested in materials in 
process, 


By having material brought to and 
from the machine-operator, skilled 
labor is used entirely for production 
and is not used uneconomically in 
going to and from supply depots. 

Another interesting feature of this 
production operation is the handy 


clamp which the operator slips around 


off-setting and projecting the corner- 
reinforcing angles to permit nesting 
of the bins, (4) employing spacers 
for loose castings, (5) using the clamp 
for work set-ups, and (6) utilizing 
hand truck transportation to save 
handling, can be used effectively in 
many other cases where loads are 


both heavy and fragile — loads of 
cores, cement blocks, green brick, 
glass, pottery, explosives, etc. The 


idea and photo are by courtesy of 
The Yale & Towne Mfg. Co. 
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Fig. 1. (Right) Hopper scale 
ectuated by live section of 
overhead tram-rail assures 
accurate batching of cupola 
charge for piston ring cast- 
ings. Scrap must make up 
an accurate percentage of 
total charge to obtain re- 
quired characteristics 


Fairbanks, Morse & ('o 


Fig. 2. (Below) Application 
of a dial batching scale for 
mixing acids, B. X., and 
soda, for a chemical pro- 
ducer. The platform is of 
the pitless suspension type 
shown at right and the 
batching beam cabinet is 
in the center. An intermit- 
tent operation. 





















Fig. 3. (Below) Mixing 
moulder’s sand is an op- 
eration that requires ex- 
acting measurement of 
the two sands, binder, 
water, and linseed oil, to 
obtain correct consistency. 
The dial on the hopper 
scale, center, is equipped 
with a printing recorder. 
The entire unit travels on 
wheels for 5 ft. to and 
from hoppers 


Fairbanks, Morse & Co. 


Batch Mixing with Scales 


Yale & Towne Mfg. Co. 


Keeping Tab with 
Industrial Scales 


hypogean ot all types can be utilized checked with ease and rapidity and scraps, thus bringing to light small 
to record the profit and loss story each step of the process can be made’ but important savings in time and 
incoming raw material can be to show what it finishes, rejects, and material. 


Where raw materials are to be 





ee fay ' -— Fig. 4. Checking mixed scales offer the most accurate 
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a sheet of corru- 
gated sheet metal 
with a_ platform 
type scale mount- 
ed on a table with 
ball bearings 
staggered to 
speed handling. 
This is a good ex- 
ample of the way 
cn awkward piece 
may be handled. 
An indicating dial 
scale instantly 
gives the correct 
weight. The large 
dial and figures 
are quick and 
easy to read for 
the tally man 


means of checking each component. 
The total of finished product and 
waste can be ascertained and con- 
trolled. Inventories of small items 
such as nuts, bolts, screws, etc., can 
be taken quickly. Production of piece 
rate workers can be recorded. 

Conveyor scales offer a means for 
checking a continuous flow of mate- 
rial in the same manner that intermit- 
tent scales do for individual items. 
Scales connected to conveyors can be 
used for batching materials when 
equipped with proper controls. 

The finished product can be weighed 
as it is packaged, the scale measuring 
out the right amount to go into the 
package 
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Fig. >. (Above) faking inventeury with scales. Used for count- 
ing, scales save time, accuracy, and the tediousness of slow 
hand counts. Three different models of scales are used here 


Fig. 6. (Right) Bagging the finished product for the consumer. 
A portable floor type of bagging scale is of use here as the 
same product is not always being bagged 





ine weight of raw ma- 
terial on a continuous 
conveyor belt as_ it 


comes from the tipple. . 


Scale weighs actual 
amount crossing the 
scale at that time. An 
integrator compensates 
automatically for vari- 
ations in speed and 
load. For remote re- 
cording in tally shed 
auxiliary instruments 
are available that to- 
tal, indicate, and re- 
cord, This scale with 
variations, can be used 
to weigh hot materials 
provided the conveyor: 
surface can withstand 
the heat. The position 
cr angle of the con- 
veyor has no effect 


Toledo Scale Company 


Scales Applied to Conveyors 





Vale & Towne Mfg. Co. 
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Richardson scale Co. 


Wairbanks, Morse & Co. 


Fig. 8. (Above) Weigh- 
ing a side of beef while 
it remains untouched on 
the conveyor hook. A 
live section of the over- 
head rail conveyor actu- 
ates the weighing beams 
to indicate the true 
weight of the meat. A 
large, easily read dial 
facilitates the work of 
the tally man 


Fig. 9. (Lett) Here fish 
are being weighed as 
they enter a cannery. 
Scale records and tallys 
the total as unloaded 
from each fishing craft. 
Synchronization of speed 
to amount passing over 
scale can be seen 
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A Master Mechanic 
Looks at the 


Storeroom 


By S. H. SUTTON 


How the storeroom should oe arranged ... Why 
maintenance stores, repair parts, rebuilt equipment 
and tools should be separated ... Paper work, 
requisitions and purchasing . . . Obsolete equip- 
ment ... Spare parts ordering and control .. . Sim- 
plified segregation . . . Use of data for emergencies 


TOREROOMS in most small and 

medium sized plants are a jumble 
of nails, screws, snow shovels, paint, 
repair parts for machinery, electrical 
fixtures, rebuilt motors and spare 
parts for units which have long since 
gone out of service. For the most 
part there seems to be no classifica- 
tion of items whether they are dis- 
pensable, spare parts returnable for 
use by some other member of the 
maintenance or production depart- 
ment, or, obsolete. 

The storeroom should be divided 
into at least three distinct depart 
ments even to using different rooms, 
or, at least distinctly fenced off sec- 
tions. They may be increased to four 
departments if the tool crib is in- 
cluded as it is in many plants. All 
records should be kept separate. If 
the same form is used for recording 
the stock the color scheme should be 
distinctive for each department. 

In organizing the storerooms, they 
should be divided into four sections: 
a, Maintenance stores; b, repair parts; 
ec, rebuilt equipment; and d, tool crib. 

The functions of each section are 


Photo by Unistrut Products, Inc. 





outlined below: 

Maintenance Stores: Here would 
be found all dispensable items which 
may be drawn out by anyone in any 
department and charged as provided 
on the request and backed by the 
proper requisition. This would include 
such things as rags or lamp bulbs. 
That is, any dispensable item. It will 
include some machine shop require- 
ments as hack saw blades and grind- 
ing wheels. Storeroom records should 
show a perpetual inventory in order 
that replacement stock may be requi- 
sitioned before the current stock is 
exhausted. 

Repair Parts: This room or inclo- 
sure should be available to the shop 
foreman, maintenance supervisor or 
the party in charge of the repair cf 
equipment. These individuals should 
have full knowledge of what parts 
are on hand at all times and also 
assist the storekeeper in keeping a 
safe number of parts on the shelves. 
Never should there be a production 
or service machine shut down for lack 
of parts that are known to wear out 
and need replacing sooner or later. 





Fig. 1. A well ar- 

ranged small 

storeroom with 

maintenance 

stores carefully 

placed and acces- 
sible 


























Photo by Unistrut Products, Ine. 


Fig. 2. Building repair materials warrant 
careful attention. Note the sprinkler line 
overhead 


Of course there are parts which are 
never supposed to break or wear out 
but sometimes do. It is impossible to 
guess what these might be so that a 
spare may be held in stock ready for 
immediate use. 

Obviously the units served by this 
department would be all production 
equipment, service trucks, cranes and 
maintenance department repair tools. 
If possible this section could be di- 
vided into two separate inner sections 
where the electrical parts can be kept 
separate from the rest. They seem to 
be a little apart from other items and 
many parts are interchangeable on 
starters and switches about the plant. 

Rebuilt Equipment: This section 
should contain rebuilt spare motors, 
starters, transformers, truck motors, 
repaired tires and all items removed 
from service due to a change in pro- 
duction methods or for any other rea- 
son. They should first be checked 
over carefully, repaired if necessary 
and then brought to the storeroom 
with the proper description so that 
they can be catalogued and stocked 
in an intelligent manner. Many a 
doliar could be saved by the proper 
salvaging of parts or machines re- 
moved from service. 


Sell Old Machines 


This department can be used as a 
clearing house for obsolete machines 
which, if their usefulness has been 
exhausted, should be sold and re- 
moved from the plant. Clear and 
complete information as to what is 
available in this department may oft- 
entimes save a heavy production 
loss by eliminating delays. Old ma- 
chines are too frequently consigned 
to the scrap heap, when, with a little 
thought and work they could be put 
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into operating condition and held as 
spares, or, sold for an amount com- 
mensurate with the expense involved 
in making them salable. 

Tool Crib: The standard tool crib 
contains items required temporarily 
by the shop maintenance department, 
and, occasionally by the production 
or set up crew. Under this category 
comes drills, hacksaws, large 
wrenches, socket sets, jacks, chain 
falls, hand and portable tools, etc. 
There should be facilities for sharp- 
ening drills and doing other jobs as 
required to keep the tools in good 
condition. 

There are many methods for keep- 
ing storeroom records requiring vari- 
ous cards and files. Sometimes the 
cards are kept in duplicate. When it 
is necessary to order replacement 
stock, notation is made on one copy 
which is forwarded as a purchase 
requisition. In this way the individual 
in charge of purchasing will know 
when the particular item was last 
ordered and if the demand is chang- 
ing, can confer with the store keeper 
to change the maximum and min- 
imum quantity advisable for stock. 

These cards should show: a part 
number which has been assigned per- 
manently to the item; a description 


of the item; columns for the amounts 
taken out with date; balance left in 
stock; and, the date and quantity new 
shipments are received. On the other 
copy the buyer should note purchase 
order numbers, sources and dates to 
assist in recording. These cards should 
also show the location in the stock- 
room including the bin number, row 
and shelf. 

On special or repair parts, the mas- 
ter mechanic or maintenance super- 
intendent should be held responsible 
for what is ordered, the maximum 
and minimum number of parts to be 
kept in stock, a complete description 
of the item and the name of the 
vendor. He should have complete 
catalogs, drawings, parts lists and a 
carefully compiled list of the parts 
that should be stocked for each ma- 
chine in the plant for which he is 
responsible for maintenance. 

He should also know the names of 
the local sales representative with 
office and home phone number. If 
possible the same information should 
be obtained concerning someone at 
the plant where the particular ma- 
chine is made. Breakdowns often oc- 
cur over a week-end or at night when 
it is most difficult to locate needed 
help. 
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When any item is withdrawn from 
the storeroom, particularly from the 
repair parts department or the tool 
room, it is advisable to get the signa- 
ture of the man taking the item out. 
In case of an emergency a special 
tool can then be picked up and used 
some place where it is urgently 
needed. This method also precludes 
a mechanic from taking out an elec- 
tric drill and bringing back a sledge 
hammer as is possible with the tool 
check system. 

There are many ramifications of 
storeroom procedure but the purpose 
of this article is to outline a simple, 
fool-proof system for keeping a store- 
room so that any stores man can lo- 
cate at least 90 per cent of the items 
without reference to his stock cards. 
This is greatly simplified by the seg- 
gregation of items into the above four 
divisions. Most of the transactions 
will be in the stores and tool crib 
sections. 

Card files of such other parts or 
machines should be so simplified and 
cross indexed that a new man coming 
into the department can locate any- 
thing requested in short order. This 
is a necessity under present condi- 
tions with constantly changing per- 
sonnel, 


Fig. 3. Various forms used by industry for maintenance stores requisition and control. Each item should receive a part number 
and maximum and minimum quantities to be stocked should be determined 
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The How and Why of 
Steam Trapping 


Part Ill. Selection and application of steam traps. . . 


Intermittent and continuous discharge 


. . Importance of 


proper draining ... Variables of trap capacity ... Typical 
installations . . . Trap sizing and location... Calculation 
of required capacity ... Flash steam from trap discharge 


By H. G. EBERT. Yarnall-Waring Company 


APPLICATIONS for steam traps 
may be classified under two gen- 
eral headings: a, service in connection 
with heat transfer equipment such as 
heating coils, jacketed kettles, retorts, 
unit heaters, etc. and; b, draining of 
steam piping, separators and similar 
equipment. The former service utilizes 
by far the greater number of steam 
traps and such traps must have the 
ability to discharge air as well as 
condensate. In draining steam lines 
comparatively little air is encounterec 
but installation of traps with the 
ability to handle even this small 
amount automatically, is an excellent 
precaution since manual venting is 
often neglected or forgotten. 

The wide variety of services and 
equipment to which steam traps are 
applied greatly increases the impor- 
tance of proper selection, both as to 
type and size. Where variations in 
pressure are to be expected, a bucket 
trap must have sufficient power to 
open the valve at the maximum pres- 
sure and still have sufficient capacity 
to pass the required amount of con- 
densate at the minimum expected 
pressure, Under such conditions an 
amply sized trap must be selected 
if the bucket type is decided upon 
Impulse traps, not being affected by 
pressure variations, are well suited to 
such conditions. 

Where the flow of condensate is 
subject to considerable variation in 
quantity, an “open and shut’” type of 
trap would be necessary, while with 
very even condensate loads or with 


variations between very narrow limits, 
an orifice trap might find application. 

In draining heat transfer apparatus 
a trap with the ability to drain con- 
tinuously or nearly continuously 
would be preferable to an intermittent 
type, in order to produce maximum 
heating efficiency and temperatures in 
the equipment being drained. 

Sizing of traps in accordance with 
the pipe opening in the apparatus, 
with complete disregard of other fac- 
tors to be considered, must be care 
fully avoided. The recommendations 
of trap manufacturers are preferable 
not only from the standpoint of their 
considerable experience but also be- 
cause they evaluate such factors as: 
a, the maximum pressure; b, the dif- 
ferential pressure; c, the quantity of 
condensate to be handled; d, the type 
of installation; and e, variables apply- 
ing to the particular job. 


Capacity 

Maximum pressure is usually the 
operating pressure of the boilers or 
the downstream pressure of the pres- 
sure reducing valve, if one is used. 
The differential pressure is the pres- 
sure across the trap or the difference 
between the inlet and the back pres- 
sure. The quantity of condensate to 
be handled will depend on the type 
and size of the appartus, etc. It may 
be obtained from tables, from the 
equipment manufacturer or from com- 
putations. Such figures are more re- 
liable when substantiated by actual 
test. Variables applying to a particu- 


lar installation will affect the factor 
of safety used in selecting the proper 
trap capacity. While a factor of safety 
of two is considered good practice, 
adverse circumstances may necessi- 
tate a capacity of three or even four 
times the expected requirements. 
Figure 12 illustrates a steam trap 
installation on pipe coils or dryers. 
Such apparatus having heating sur- 
faces exposed to natural air circula- 
tion will condense steam at a rate 
which depends largely on the steam 
pressure, The amount of condensation 
can be accurately calculated, but it is 
necessary to know all conditions. For 
most cases, it is satisfactory to esti- 
mate 1 lb of condensate per hour 
for each square foot of exposed heat- 
ing surface. If a fan blows air over 
the heating surface or if wet goods 
are going over the surface, there will 
be about 5 lb of condensate per hour 
per square foot of heating surface. 
Condensate must not be allowed to 
back up in coils or dryers, or the 
effective heating surface will be re- 
duced and air wil] not get to the trap 
to be discharged as it should. Con- 
densate must be discharged continu- 
ously as fast as it is formed and at 
nearly steam temperature, It is neces- 
sary that this high temperature be 
maintained to insure efficient heating 
or drying and to obtain maximum pro- 
duction. Condensate building up or 
backing up in an apparatus is likely 
to cause objectionable water hammer 
with the possibility of bursting tubes, 
pipes or jackets, blowing gaskets and 
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Figs. 12-15 (from left to right). Typical trap installations showing strainers, traps. valves and piping arranger:ent on: Fig. 12 
coils ot dryers: Fiq 13 a steam main separator: Fig 14 a stillor heater and Fig 15 a unit heater 
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Suggested trap sizes for various size piping based upen 200 it. length of pipe 











PIPE SIZE _ - 
Pipe up to 3 in. by 200 ft 





_ USE 
one % in. trap 








Pipe 3to 4 in. by 200 ft 


one % in. trap 





Pipe 4to 6in by 200 ft.. 


one 1 in. trap 








Pipe 6 to 10 in. by 200 ft. 


one 1% in, trap 





Pipe 10 to 14 in. by 200 ft 
Pipe 14 to 18 in. by 200 ft 


.. one 1% in. trap 
.....one 2 in, trap 








causing leaky pipe system. 

The size of steam traps for drain- 
ing steam mains is usually determined 
py the consulting or design en- 
gineer designing the piping systeia 
and there is no hard and fast rule 
for solving this problem. The heat 
loss from a_ well insulated main 
amounts to a very smal] total of 
condensate. However, precautions 
must be taken to get a trap large 
enough to remove the condensate 
that accumulates when the main is 
cold and also to remove any water 
that may be brought over from a 
priming boiler. Some mains are in- 
sulated while others are not, so a 
hard and fast rule for trap sizing 
cannot be given, but, for a rough 
estimate, the accompanying figures, 
based on 200 ft. length of pipe, may 
be used. See the table at the top of 
of this page. 

Long Mains 

On long steam mains, traps should 
ne located not more than 200 ft apart. 
A large drip pocket should be in- 
stalled on the main and the strainer 
and trap connection should be ‘aken 
off the side of this pocket. Figure 13 
illustrates a trap installation on a 
separator in a steam main, In piocess 
work, traps are widely used for drain- 
ing condensate from heating coils 
immersed in a liquid which is to be 
heated by steam; they are also used 
for draining steam jacketed kettles. 

Ir'his process equipment includes 
stills, evaporators, cooking kettles, 
water heaters, etc. and a typical in- 
stallation is shown in Fig. 14, The 
amount of heating surface does not 
enter into the trap computation if the 
kettle or other equipment has suffi- 
cient heating surface to accomplish 
the desired heating when steam pres. 
sure is maintained and condensate 
is continuously removed. Lf this is the 
case it is only necessary to know the 
number of gallons of liquid to be 
heated, the time allowed for heating 
or cooking, the steam pressure avail- 
able, the initial temperature of the 
liquid to be heated and the final tem- 
perature to which it is to be raised. 

For example, to find the proper 
size of trap for a 1000 gal cooking 
kettle in which liquid at 80 F is to 
be heated to 212 F in 15 min with 
steam at 55 psid, proceed as follows: 
Pounds of steam required in the 15 
min period wil] be equal to pounds 
of water times temperature rise di- 
vided by the amount of heat given up 
by each pound of steam. Pounds of 
water is equal to 1000 (gallons) x 8.3 
(pounds per gallon). ‘Temperature rise 
equals 212 minus 80. Heat given up 
by steam (enthalpy of evaporation -t 
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55 psid) is taken from the steam 
tables. 
Then 
1000 x 8.3 x 132 
919.6 i 
1191 Ib of steam in 15 min 
or 4764 Ib per hr 

The proper size of trap may now 
be selected, keeping in mind that a 
factor of safety of 2 or more skould 
be applied, i.e. the maximum capacity 
of the selected trap should be at 
least 2 x 4764 or 9528 Ib per hr at 
55 psia. Other examples may be cal- 
culated in a similar way. Correction 
must be made if weight and specific 
heat of the liquid are different from 
those of water. In many cases expe- 
rience and judgment alone can de- 
termine size of trap, but it is better 
to select a trap too large rather than 
too small, 


If the apparatus to be drained is 
controlled by a temperature regulator 
the pressure at the trap may be very 
low and the trap must, therefore, ke 
selected with sufficient capacity for 
this lower pressure. For example, the 
steam main pressure may be 100 psi 
but the regulator may cut this pres- 
sure down to 10 psi at the trap. This 
condition is frequently encountered 
on dry kilns, cooking kettles and 
many kinds of liquid heaters. 

For best results unit heaters (see 
Fig. 15) must be kept free of con- 
densate, air and _ non -condensible 
gases. If condensate builds up in 
lower heater tubes, air cannot be 


Fig. 16. Chart to: 
determining 
amount of flash 
steam. Enter the 
chart from the left 
at the proper ini- 
tial pressure, pro- 
ceed horizontally 
to the back pres- 
sure curve and 
tren vertically to 
the bottom scale. 
This gives the 
flash as a percent 
age of the con- 
densate discharge 
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eliminated and the tubes will be partly 
blanketed. This reduces the effective 
heating surface and instead of warm 
air being discharged from the entire 
heater surface there will be a layer 
of cold air leaving the lower section 
of heater. Condensate should be dis- 
charged at constant rete so that the 
temperature of air leaving the heater 
will not vary. 

A few of the many factors gove.u- 
ing the selection and continued use 
of a steam trap are listed for con- 
sideration. 

1. Cost 

2. Ease of installation 

3. Size and weight 

4. Continuity of drainage 

5. Ease and cost of maintenance 

6. Pressure limitations 

7. Ability to handle air 

8. Necessity of priming 

9. Capacity 

10. Suitability to .he application 

Flash Steam from Trap Discharge. 
A steam trap which discharges con- 
densate at or near steam temperature 
will, under certain operating condi- 
tions, show a noticeable amount of 
flash steam at its outlet. This flash 
steam is frequently mistaken for live 
steam and leads the observer to bhe- 
lieve that the trap is passing live 
steam and is therefore wasting valu 
able heat. Since the flash steam is 
often present in considerable volume, 
it is difficult to believe that it is not 
the result of trap leakage. This phe- 
nomenon may be observed in the dis- 
charges of thermostatic traps set for 
high temperatures, conventional] buck- 
et traps and ball] float traps discharg- 
ing at a high rate as well as impuise 
traps under certain conditions. 

The presence of flash steam in trap 
discharge is more readily understand- 
able if we analyze its formation. If a 
steam heating apparatus is being 
properly and efficiently drained by 4 


% FLASH 
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steam trap which does not retain the 
condensate for any considerable pe- 
riod of time (thus permitting radia- 
tion loss of heat) but discharges the 
condensate at or near steam temper- 
ature, we can assume the following 
conditions as an example of the for- 
mation of flash steam: 
Operating pressure—75 psia 
Steam temperature (from steam 
tables) —307.6 F 
Heat content of 1 Ib. of steam at 
75 psia—1181.2 Btu 
Heat content of 1 lb of steam at 
at 75 psia—277.3 Btu 
It will be seen that a trap which 
handles condensate at or near steam 
temperature under the foregoing con- 
ditions and is discharging to atmos- 


pheriec pressure will be passing con- 
densate having a heat content of 
277.3 Btu per lb at 75 psia to a state 
in which the heat content is only 730 
Btu per Ib at 14.7 psia. In the passage 
through the trap a pound of conden- 
sate releases 277.3—180 or 97.3 Btu 
This released heat cannot be dispelled 
Since it requires 970.2 Rtu to change 
a pound of the condensate at atmos- 
pheric pressure back to steam at the 
same pressure we have available suffi- 
cient heat to re-evaporate 97.3 divided 
by 970.2 or 0.1 (approx) Ib of con- 
densate. 

Therefore, although the condensate 
as it reaches the trap has given up 
all the heat usable in the apparatus 
it still has enough heat content to 


“flash” 10 per cent of its own weight 
back into steam in passing through 
the trap to atmosphere. And while 
10 per cent of the condensate passing 
the trap seems small in terms of 
weight, this steam has a volume, at 
atmospheric pressure, equal to 1600 
times that of the same weight of 
water, This large volume of flash 
steam often leads observers to be- 
lieve that live steam is passing 
through the trap 

Figure 16 is a chart showing the 
percentage of flash steam resulting 
from passage of saturated liquid at 
any pressure under 600 psig to vari- 
ous lower pressures, This chart may 
be used to determine amount of flash 
steam resulting from boiler blowdown 





How to Provide . 
Temporary Heating Facilities 


PROVIDING heating and ventilat- 

ing facilities for construction work 
or exhibitions of a temporary nature 
often involves difficulties. J. R. Allen, 
Manager of the Industria] Engineer- 
ing and Construction Department of 
the International Harvester Co, re- 
cently solved a problem of this kind 
by means of direct fired industrial 
space heaters. 

This was in connection with the 
company’s 100th Anniversary last 
fall at Sou.dier’s Fiela in Chicago. 
Three tents, covering floor areas of 
16,000, 18,400, and 22,000 sq. ft. re- 
spectively, were used for the show. 
These tents had 10 ft. sidewalls and 
were 35 ft. high in the center. All 
three were pitched over concrete 
floors, Either cold or warm weather 
might be expected at that period of 
the year and it was necessary to 
provide for ventilation in warm 
weather and heat in chilly weather. 

One Dravo counterflow space heater 
was used for each tent, each of the 
three heaters having a capacity of 
1,000,000 Btu per hour. As shown by 
the photograph, one heater was lo- 
cated outside of each tent with a duct 
run from the heater through the can- 
vas sidewall of the tent. This duct 
was wrapped in asbestos sheathing 
where it touched the canvas. A port- 
able fuel tank was erected a few feet 
away from each heater and the 15 ft 
vent stack installed. Outside of the 
electric power line, the fuel line anc 
air duct were the only connections 
required. 

Inside the tent, the duct was divided 
into two sections so as to discharge 
on both sides of a canvas partition. 
Exit velocity from the ducts’ dis- 
charge approximated 2000 fpm. This 
high discharge velocity prevented 
stratification with resulting excessive- 
ly high temperature near the roof of 
the tent and established a comfort 
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zone where the heat was needed. Each 
of the three heaters handled approxi- 
mately 11,000 cfm of air. 

During the first week, outside tem- 
peratures were high and the heaters 
were operated as ventilators and air 
circulators. During the last week, 
however, the temperature turned cold 
and damp and the oil burners had to 
be lighted and used a good part of 
the time. 

The installation was similar, in 


some respects, to installations of thi: 
type of heater in foundries and other 
plants where fumes anc dust necessi- 
tate continuous replacement of the air. 

During the inclement weather which 
prevailed for several days of the An- 
niversary celebration the system was 
subjected to driving rain and high 
wind but the heat was delivered 
without fail. International Harvester 
plans to use the same system for 
future needs of this kind. 
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The Organization of a 


Lubrication Department 


Correct lubrication boils down to the proper application of the proper 


lubricant at the proper time intervals .. . 


But these factors and their 


determination can be controlled only by a well-organized, well-trained 
lubrication staff... Such a staff must be headed by a Lubrication 


Engineer with experience and authority. . 


By JAMES GRAVENSTRETER 


. Training of department 


Engineer*, Republic Flow Meters Co. 


[_ is the life blood 
of industry, but, unfortunately, 
many industrial executives consider 
it as just another item in the cost 
of doing business—the less spent for 
it the better. This article has been 
written in an attempt to show the 
real value of good lubrication. If it 
achieves its purpose the justification 
of the organization required to pro- 
vide good lubrication will be relatively 
easy. Following are the factors which 
make a lubrication department a must 

A prime factor 
in good lubrica- 
tion is the appli- 
cation of the 
proper lubricant 
at the proper fre- 
quency. Methods 
of application of 
lubricants may 
vary widely ac- 
cording to lubri- 
cant type, ma- 
chine design and operation, frequency 
requirements, etc. One can readily 
visualize what a complex problem it 
is to satisfactorily apply four or five 
different lubricants on a single ma- 
chine at the proper intervals, This 
number may mount to as many as 
forty lubricants in a plant, a figure 
which is not uncommon. 

Because of these highly specialized 
lubricants, responsibility for applying 
them, cleaning filters, repairing lubri- 
cation pumps, piping, etc., should not 
fall to a machine operator or a gen- 
eral maintenance man, as each invari- 
ably neglects these duties as long as 
the machine functions, These respon- 
sibilities should be placed in the hands 
of lubrication personnel, trained in 
all phases of this special work. In 
evaluating these functions, one must 
not lose sight of* the fact that good 
lubrication is an inexpensive form of 
preventive maintenance. 

Another factor, important in pro- 
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* Mr. Gravenstreter formerly was Plant 
Lubrication Engineer for a Steel Works, 
Carnegie-Illinois Steel C 
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viding good lubrication, is the selec- 
tion of the correct type, quality and 
grade of lubricant, consistent with 
the characteristics of the equipment 
to be lubricated. One way of assuring 
the best selection of lubricants, by 
recognizing and evaluating all -ke 
advantages and limitations of the 
various types, is to place the re- 
sponsibility in the hands of experts 
in the field of lubrication, 

Atmospheric conditions, ambient 
temperatures, bearing loads, machine 
alignment, lubricant make-up are only 
a few of the things that must be con- 
sidered when specifying lubricants for 
equipment. Conditions may be such 
that the recommendation of a good 
quality lubricant is not justifiable on 
an economic basis, as it may not 
remain in service long enough for the 
lubricated machine (or the budget) 
to derive full benefit from the hizh 
quality. While there is no hard and 
fast rule which may be used in choos- 
ing the correct type, quality and grade 
of lubricant for a certain application, 
someone must make a selection, It 
should be one of the experts in the 
Lubrication Department. 

Still another problem in obtaining 
good lubrication, but not directly in- 
volved with the equipment operation, 
is the efficient selection, buying, stor- 
age and handling of lubricants. This, 
too, can be done correctly only by 
qualified lubrication specialists. Gen- 
erally, stores’ personnel perform all 
of these functions and in too many 
cases make lubricant selections only 
on the basis of a salesman’s claims. 

Cases have 

been uncovered 

Ry lee where the same 

= a lubricant was 
provided by a 
supplier for two 
different applica- 
tions under two 
brand names at 
two different 
prices. Fortunate- 
ly for industry such practices are on 





the decline. but many of them still 
continue tc flourish. A store’s organi- 
zation should not really be held re- 
sponsible in such instances, as they 
are not lubricant specialists and must 
buy and accept lubricants as they are 
represented. 

If the responsibility of selecting the 
lubricants is placed in the hands of a 
lubrication expert, misrepresentations 
concerning quality, price, etc., would 
be readily exposed through a check of 
the lubricant specifications or actual 
laboratory examination. He would 
also sample and test stock lubricants 
periodically to be certain that they 
are always up to _ specifications. 
When field trials of new lubricants 
were warranted, they would be con- 
ducted under the supervision of a 
trained lubrication expert, so that the 
results would be evaluated on an un- 
biased engineering basis. 

From the foregoing it is clear that 
good lubrication is important to good 
plant engineering and since it is inex- 
pensive, the plant should not settle 
for anything but the best, 

Maintaining a high rate of produc- 
tion on equipment is dependent upon 
three separate and distinct functions: 
operation, lubrication and mainte- 
nance. Each of these is a specialist’s 
job and is big enough in itself so that 
it cannot be expanded to include any 
of the work of the other two without 
jeopardizing the over-all production 
efficiency of the unit. 

To obtain good lubrication, there- 
fore, it is necessary to do more than 
have an old man run around the plant 
with a swab, oi] can, and grease gun 
to perform his job as the mood suits 
him. Lubrication-conscious plant en- 
gineers see good lubrication as a vital 
part of the efficient economical opera- 
tion of the plant and are willing to 
establish a plant lubrication depart- 
ment, 

There is only one satisfactory solu- 
tion to the lubrication problem, and 
that is to provide the best lubri- 
cation at the lowest cost by placing 
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all work connected with lubricants 
in the hands of people trained in the 
performance of this special work. In 
order to have these functions well per- 
formed, a Lubrication Department 
should be organized, The discussions 
that follow cover the types of organi- 
zation required, responsibilities and 
authorities, rates of pay for a Lubri- 
cation Department. One must realize, 
however, that such an outline is only 
general and must be altered to fit 
local conditions. 

Top authority 
for the perform- 
ance of good lub- 
rication should 
be placed in the 
hands of a Plant 
Lubrication Engi- 
neer, who will be 
held responsible 
for specification, 
testing and appli- 
cation of lubri- 
cants. Also, in his jurisdiction is the 
maintenance of all lubricating sys- 
tems or devices in the plant. He would 
also function as consultant and final 
authority on all matters concerning 
lubrication of old or new equipment. 

He should be responsible to a plant 
executive, who has authority over en- 
gineering and maintenance personnel 
in the plant. When a Lubrication En- 
gineer functions only in an advisory 
capacity on the staff of a chief engi- 
neer, as is the practice in many plants 
today, he can be effective only as long 
as his superiors carry out his recom- 
mendations, In many cases this type 
of responsibility results in little or no 
improvement over existing poor lubri- 
cation practice. 

In a large plant, Division Lubrica- 
tion Engineers may be required to co- 
ordinate the lubrication practices in 
various separate operating units. Each 
of the operating units should have as 
many lubrication personnel as neces- 
sary to effectively carry out the over- 
all lubrication program. The division 
and unit lubrication personnel should 
be responsible to the executive head 
of their division, department, or unit, 
for the same functions as the Plant 
Lubrication Engineer is responsibl: 
to his superiors. Although the Divi- 
sion Lubrication Department’s chiet 
function will be to apply lubricants, 
it will, in addition, have to maintain 
the lubricating systems and devices. 
These may vary among divisions. 

Some depart- 
ments, therefore, 
would need a sep- 
arate crew which 
did nothing but 
make repairs to 
lubricating sys- 
tems. Where such 
a crew is war- 
ranted, a shop 
should be pro- 
vided in the de- 
partment where pipe fittings and 
spare parts are stocked for use as 
required. When a unit cannot justify 
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a maintenance shop of this type, one 
central] shop for the use of the entire 
plant must be provided. In any case 
the operation of the repair shop 
should be the responsibility of the 
Lubrication Department. 

It is possible that the number of 
trained lubrication men required to 
provide good lubrication will be less 
than the number of men presently 
being used under an existing system. 
This is true because, through special- 
ized training, better compensation and 
higher efficiency, greater production 
per man hour will result, thus contrib- 
uting to an over-all reduced lubrica- 
tion cost. 

The Plant and Division Lubrication 
Engineers should be college gradu- 
ates, preferably in mechanical engi- 
neering, while the First Lubrication 
man in a unit should be a capable per- 
son, preferably a high class machinist, 
who can fully appreciate the value of 
good lubrication and the part it plays 
in machine operation. Unit lubrication 
assistants should have qualifications 
similar to the First Lubrication Man. 


Since all lubri- 
. cation personne} 
SE from the Plant 
Lubrication Engi- 
neer to the man at 
the bottom have 
responsibilities on 
a par with opera. 
tors and mainte- 
nance men, they 
should receive 
compensation accordingly. They are 
not directly responsible for producing 
the products, but the mamier in which 
they conduct their work does have a 
direct bearing on the amount of main- 
tenance work that is required, and 
thus upon product cost. Their rates 
of pay from the top to the bottom 
skould be not less than that of the 
maintenance supervisor or workman 
with whom they are on a par in the 
entire organizational setup. 
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A training pro- 
gram for lubrica- 
tion personnel is 
essential so that 
proper methods 
ard procedures 
concerning lubri- 
cation may be 
taught, and that 
(ubricant and 
equipment 
changes may be 
discussed in the interest of improv- 
ing over-all plant efficiency. This 
training should come under the train- 
ing department which usually exists 
in every plant, and the courses should 
be set up by the Plant Lubrication 
Engineer. 

In general, oil companies are happy 
to cooperate in such undertakings as 
they realize that their goal of provid- 
ing good lubrication and service to the 
industry is easier to achieve when 
the consumer is willing to aid the sup- 
plier by promoting better lubrication 





through employee education. There 
are so many special cases of lubrica- 
tion requirements in different plants 
that it is difficult to make detailed 
recommendations as to exact man- 
power requirements, It has been found 
that suck special] applications as over- 
head cranes in continuous use, isolated 
pumps and compressors are usually 
most satisfactorily and economically 
lubricated by the equipment operator 
himself 

A very special lubrication case is 
that of electric motor bearings. Elec- 
trical men will probably agree that 
more grease-lubricated motors have 
been damaged from over, rather than 
under-lubrication. For this reason, in 
some plants the electrical department 
is responsible for the lubrication of 
such motors. However, well trained 
lubrication specialists are capable 7%f 
performing this service with equal 
effectiveness. 

{n summing up: [Lo obtain good 
lubrication, the following should 5e 
kept in mind: 

1. Proper selection and application 
of lubricants is a lubrication special- 
ist’s work, which cannot be performed 
efficiently and economically by un- 
trained personnel. 

2. Operation and maintenance of 
tubricating systems and devices should 
be the responsibility of trained lubri- 
cation service men. 


3. To be effective, lubrication spe- 
cialists should have: a good rate of 
pay; a voice in operation and main- 
tenance in matters of policy; complete 
responsibility for lubrication in the 
plant. 

4. Good lubrication is the least ex- 
pensive, and through careful selection, 
education and training of personne! 
may be procured in many cases at no 
increase in cost over existing meth- 
ods. 

5. The cost of good lubrication is 
insignificant when compared to main- 
tenance cost. the value of the equip- 
ment serviced or the material pro- 
duced, and therefore, it is to the best 
interest of management to spend cents 
on lubrication to save dollars on main- 
tenance. 

6. Good lubrication cannot be pro- 
cured with dirty or contaminated “as- 
received” or “‘as-used” lubricants. 





Oiler Inspection 


RING AND CHAIN OILERS on bear- 
ings should be inspected frequently 
to be sure that they are operating 
properly. Lack of tubrication will 
soon ruin the bearings if the ring or 
chain is damaged or sticks. At least 
once a year all chain, ring and wick 
oi] bearings should be drained and 
flushed with light oil. The wicks re- 
moved should be cleaned by soaking 
in a container of light oil. Grease 
lubricatee ball and roller bearings 
should be purged of old hard grease 
by forcing it out with new grease. 


1948—PLANT ENGINEERING—Chicago, Ill. 





trent 


nine EE on ME 











nate: 


om. ie Reon 





Match or Misfit? The 
Centrifugal Pump vs Its System 


By ROY CARTER and I. J. KARASSIK 


Part Ill. Pump selection for throttling and non-throttling control... 
Methods of maintaining constant pressure ... Operating pumps in 
parallel with similar and dissimilar characteristics . . . Two-speed 
centrifugal pump operation . . . Use of booster pumps . . . Pumping 


liquids other than water . . 


Application Engineers, Worthington Pump & Mach. Corp. 


pPpUsrENG SYSTEMS can be of two 

types. The first is one in which 
the capacity is determined primarily 
by the demand, such as in water works 
distribution systems or in a boiler 
feed installation, where the flow is 
controlled by throttling which uses up 
the head developed by the pump over 
that required. The second is one in 
which the flow is not throttled and 
the flow is that at which the head 
developed by the pumping equipment 
equals the head required to deliver 
that quantity thru the system 

If pumps are to be operated in 
parallel] in the case of a throttled 
system, it is generally desirable that 
they have similar head capacity char- 
acteristics of the stable or rising type, 
in which only one capacity is deliv- 
ered at any head from 0 to shut off. 
This type characteris:.c is shown in 
Figs. 17 and 20. As mentioned earlier, 
the increase in head from design 
capacity to shut-off should not be too 
high, otherwise excessive pressure is 
developed at part capacity flows. 

In a system in which it is desired 
to maintain a constant minimum pres- 
sure at the pumping plant with vary- 
ing demand, it is usual to have the 
design head of all the units the same 
and to have the shut-off heads of al) 
units the same or approximately so. 
Thus, in case of flows less than the 
units in service will produce at rated 
head, the capacity delivered by each 
pump will be about the same per- 
centage of the rated capacity. 

For example, in Fig. 15, involving 


1 See Part [1, PLANT ENGINEERING, March 
1948, p. 42. 
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2500 (Pump A) ana 5000 (Pump B) 
gpm pumps operating in parallel, if 
the demand was 5500 gpm, the head 
developed by the two pumps would be 
211 ft or 21 ft over that desired, The 
capacity delivered by Pump A, would 
be 1800 gpm or 72 per cent of rated 
while that being delivered by Pump 
B would be 3700 gpm or 74 per ~ent 
of rated. 

There are some throttled systems 
in which there is a long transmission 
line between the pumping station and 
the point at which a minimum pres- 
sure is to be maintained. In such 
cases, the reduction in pipe friction 
in the line with reduced flow will 
cause increased pressure at such re- 
duced flow. 

Where this increased pressure is 
objectionable, the possible solutions 
might be: 1, Throttling the excess 
head by some form of valve to keep 
a constant pressure; 2, varying the 
speed of the pumps so that the re- 
quired head is developed at the ca- 
pacity demand; 3, using one or more 
booster pumps in series with the 
pumps operating in parallel so the 
head developed by the pumps in serv- 
ice can be increased in steps as the 
capacity demand increases; or, 4, use 
of a number of pumps so that smal) 
increments of capacity can be ob- 
tained. [n general in such cases the 
proper solution is that which is most 
economical. It is therefore dependent 
in part upon the cost of power and 
the cost of personnel] necessary for 
operation. 

In the case of the second type of 
system in which the flow is not throt- 
tled, and, in which the capacity is that 
at which the head developed by the 
pumping system equals the head nec- 





Fig. 15. Combined 
characteristic of 
tw> pumps of dif- 
ferent capacity 
operating in 
paralle] 
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Parallel-series arrangements for service 
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Fig. 16. This system operation is ana- 
lyzed in the text. The total system head 
beyond Point C is shown by Fig. 21 


essary to deliver that apacity thru 
the system, pumps do not have to 
have similar characteristics in order 
to be operated in parallel. When buy- 
ing additional pumps to operate in 
such a system, many purchasers make 
the mistake of requiring the addition- 
al pumps to have exactly similar 
characteristics to their existing units 
when it is not necessary. 

For the system shown diagramatic- 
ally in Fig, 16, the system head 
beyond Point C is indicated in Fig. 
21. The desired pumpage is from a 
2500 to 5000 gpm rate. The four 
pumps whose characteristics are 
shown in Figs, 17 to 20 are not simi- 
lar, but, as the maximum head against 
which they will operate is 160 ft, all 
can be operated in parallel on this 
system. Note—the H-Q curves plotted 
on Fig. 21 in combination with the 
other pumps have individual piping 
and fitting losses deducted. 

For systems like that just discussed, 
the most economical pump operation 
will be obtained when there is little 
variation in the system head as the 
capacity changes. In many installa- 
tions the friction head is so large a 
component of the total head at maxi- 
mum capacity, that pumps designed 
for specific capacities and heads are 
better in the long run than pumps in 
parallel which would operate at poor 
efficiency at other than designed head. 

For example, for the system whose 
system characteristic is shown on Fig. 
22 and in which a flow of 6250 to 
10,400 gpm is wanted, three separate 
pumps designed for 6250 gpm at 139 
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Figs. 17 to 20. Characteristics of the four pumps shown by Fig. 16. These are not similar, but all will operate at 160 ft. head, 
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Fig. 21. Head capacity characteristic curves for various com 
binations of the four pumps shown by Figs. 17 to 20 
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Fig. 23. Performance of a two speed motor driven rump oper- 
ating against a system head which is due to friction losses 
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Fig. 22. Selection of three separate pumps to fit a given 
system head for a capacity range from 6250 to 10400 gpm 
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Fig. 24. Characteristics of a series-parallel mine pump where 
maximum capacity. within motor rating. is desired at all heads 
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ft THD, 8530 gpm at 166 ft THD 
and 10,400 gpm at 200 ft THD might 
be the proper solution. In other cases 
where the head is practically all fric- 
tion the solution may be a full ca- 
pacity pump driven by a two or three 
speed motor. 

Figure 23 illustrates the character- 
istics of a pump driven Ly a two speed 
(1200 and 900 rpm) motor operating 
against a system head is entirely fric- 
tion. When operated at the lower 
speed the resulting capacity would 
be approximately 75 per cent and the 
pump efficency remains »ractically 
the same. When pumps are driven by 
multi-speed motors, the capacities 
which can be obtained at lower speeds 
are dependent upon the speeds avail- 
able so it is not always feasible to 
obtain the exact capacities desired. 
To obtain exact capacities a variable 
speed driver would have to be used. 

Another possibility which is used 
considerably to increase the capacity 
of existing stations, is to install one 
or more booster pumps, either in the 
suction line to the main pumps, or in 
the common discharge line. For ex- 
ample, for the system illustrated in 
Figs. 16 to 21, if conditions should 
change so that the maximum demand 


at times will be 5900 gpm, one solu- 
tion would be to have all four pumps 
discharge into a 5900 gpm 30 ft total 
head booster pump. Booster pumps are 
specially practical when the increase 
in head will cause considerable reduc- 
tion in capacity of the main pumps. 

The discussions in this article, while 
of a genera] nature, have used sys- 
tems handling water as illustrations 
as that is the liquid most commonly 
used. The basic principles apply to 
systems handling other liquids as wes. 
In some cases of liquids other than 
water, there are certain limitations, 
such as minimum pressures that must 
be maintained at any point in a sys- 
tem as when handling volatile liquids. 
which must also be checked when 
analyzing the system. 

Then too, it must be remembered 
that pumps with high specific speed 
impeller designs have steeper curv2s 
than pumps with low specific speed 
designs. Thus, in systems involving 
low heads for which a high specific 
speed type of pump will be used, a 
greater variation in percentage of 
total head can be met efficiently than 
in systems involving high heads for 
which a low specific speed pump must 
be used. Occasionally, some low head 


system will require the use of a low 
speed type of pump in order to ac- 
complish the desired operation. 

There are a few systems in which 
there is a wide variation in head range 
with no fixed capacity being required 
at any specific head. Such a system 
occurs in dewatering a flooded mine. 
This is unlike most applications of 
centrifugal pumps, in that the ‘otal 
head against which the pump must 
work varies from approximately zero 
to a high maximum which occurs 
when the mine is almost clear of 
water. 

A mine dewatering pump should be 
designed not for a single point of 
head and capacity, but rather, for 
the greatest possible capacity at all 
heads within the capacity of the 
motor. For installations involving 
final heads requiring multi-stage 
pumps, the best possible design is a 
“‘parallel-series’’ unit, with which the 
dewatering takes place almost twice 
as fast at the beginning as if the 
various stages were arranged to pump 
only in series, and yet, with the ex- 
penditure of the same power. Figure 
24 shows the characteristics obtained 





Locomotive Laundry 
BY JAMES E. BENNETT 


SPECIFICALLY designed to _ clean, 
wash and polish electric locomotives, 
a special washing machine has been 
built and is in operation at the Long 
Island City terminal of the Pennsyl- 
vania Railroad. This electrically driven 
device is 300 ft long and towers 15 ft 
above the tracks and cost slightly un- 
der $30,000. 

It will completely launder up to 100 
locomotives in 24 hr with better over- 
all cleaning, less time and lower cost 
than previous manual methods which 
required almost 3 hr per locomotive. 
Running gear is more thoroughly 
cleaned by the new machine thus re- 
ducing expenditures for repair and re- 
placement of moving parts. Also low: 


Pennsyvania Railroad Photo 


This locomotive laundry operated by 
four men washes locomotives at the 
rate of 100 a day 


motives are returned to service in a 
much shorter period of time. 

The mechanical laundry incorpor- 
ates horizontal and verticle rotary 
brushes, aided by revolving pinwhec! 
sprays which shoot streams of steam 
and het water to remove grease and 
dirt from wheels, journals, springs 
and underframes 

Known in railroad jargon as a pig’ 
or ‘barney’ an electrically powered 
pusher shoves the tocomotives 
through the 10-step washing process. 
The barney is a three ton steel car 
riding on rails set between the stand- 
ard gauge tracks, Pulled by a winch 
and cable at the rate of 2 mph it 
couples to the rear of the waiting lo- 
comotive. This arrangement is neces- 
sary because the pantographs must 
be lowered to cut the 11,000 v power 
from the locomotive as it passes 
through the bath. 

A four man crew »perates the 
washer. A hostler spcts the locomotive 
and drives it away after cleaning, a 
mechanic or operator controls the de- 
vice and two laborers scrub and shine 
the curved ends of the locomotive. 

As the barney is attached, four 
curved platforms are swung across 
the track to provide footing for the 
two laborers who groom the ends of 
the locomotive with brushes. As the 
winch goes into action it pushes the 
engine into the first of che showers 
composed of a solution of oxalic acid 
followed by cold water sprayed by 
vertical pipes. 

Six large brushes with bristles of 
Tampico straw scrub off dirt and 9i! 
as the operation continues. In the next 
step four large rotary washers, two 
on each side, flush the underside, 
frame, wheels. and brake rigging. 


in a specia) series — parallel mine 
pump 
Eight more revolving brushes then 


swing into action to give the body its 
final scrubbing and polishing prior to 
the cold water shower rinse. The en- 
gine obtains enough r:omentum from 
the barney to coast a short distance 
to the overhead trolley wire area from 
where if is driven off under its own 
power. The design for the complicated 
mechanism was worked out jointly 
by both Whiting Corp. and Pennsyl- 
vania Railroad engineers 





The Plant Engineer 


When production is pleasing and 
prosperous, 

And the plant is al! proud of its name, 

fhe Plant Engineer is a marvel 

And the manager sings ot nis fame. 


But conveyors can catch at the cog- 


wheels, 

And compressors can limp and g0 
lame, 

Ana the manager points out his 
tinger, 


And the Plant Engineer is to blame, 


And ever the tempov is tightened, 

And ever the weak spots appear, 

And ever the weak spots are strength- 
ened, 

But NEVER the Plant {ngineer 


The manager manages business, 

The man on the line stakes a claim; 

But whenever the plant has a break- 
down— 

{t’s the Plant Engineer that’s to 
blame! 


The weekends of work and the worry, 
The presses, the power, and the plant. 
It’s a job that he loathes—yet he 
loves it— 
He’d quit if he could — but he can't! 
TOM HADLEY 
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Question No. 18 


Wanted: Positive Way to 
Clean Paint Brushes 


WHAT IS a top notch, sure fire 
method of cleaning paint brushes to 
prevent the building up of paint 
around the base of the bristles, thus 
creating that bosomy effect. 

Buffalo, N.Y. S. W. A. 


Question No. 19 


What is Best Type 
of Roof? 


WE ARE PLANNING to construct a 
building 14 ft by 25 ft. For landscap- 
ing reasons the roof will have to be 
flat. What is the best type of roof to 
lay, and how do we go about it? 

Burlington, Iowa. E. A. B. 


Question No. 20 


Electrolytic Action of 
Nails and Roofing 


WHAT CAN the readers tell us of 
their experience with the electrolytic 
effect, if any, of galvanized nails, with 
lead washers, when used to lay sheet 
aluminum roofing ? 


Joliet, Ill. L, A. S. 


Question No. 21 


Copper Lacquer 


What is an easy method of cleaning 
and polishing copper used for decor- 
ative purposes? Ajier cleaning is it 
possible or practical to protect this 
with a lacquer of some kind? 

Ge. % 
USE SALT AND VINEGAR 

COPPER PARTS which are badly 
stained can be cleaned with a solution 
of salt and vinegar. The vinegar 
should be warm and as much salt dis- 
solved in it as possible, that is, a sat- 
urated solution. The solution can be 
made into a paste by thickening it 
with flour if desired. 

After cleaning the copper parts 
they should be rinsed in clear water, 
wiped dry and then polished with a 
good metal polish. If desired, the 
parts can then be coated with a clear 
brushing lacquer, after the polish has 
been thoroughly cleaned off with ben- 
zene and the metal dried. 


How Prevent Fuses 


From Blowing 

Q. A.H.P. says that ali his 220 uv 
power fuses are 30 amp and that an 
overload will frequently blow the fuses 
on the main board, thereby shuttiny 


all the machines down. He wants tuo 
know if he can put in two 30 amp 
fuse links on each fuse of the main 
board. Fuses are renewable. Will this 
increase his amperage twice? 


Feeder Must Be Right Size Too 

I'll try to answer the fusing prob- 
lem by A.H.P. Your wiring system 
needs to be checked first and correct- 
ed. If 30 amp fuses are jacked up 
without the proper size feeders, your 
trouble is not remedied. First figure 
your total load, install feeders that 
are big enough, fuse these properly, 
and your fuse blowing will be at an 
end. If you will tell me your total 
load, I'll give you correct answer. 
Plymouth Mill STANLEY WALEK 
Lawrence, Mass Plant Electrician 


Answer to 


How Control Water 


Level by Pressure 

In the plant that J.H.F. has charge 
of, his water is supplied from two 
wells that are some distance apart, 
and still further from the tank. At 
the present time the pumps are con- 
trolled by a float in the tank. Under 
this set-up it sometimes happens that 
one well will draw down quicker than 
the other. Since the wells have con- 
siderable sand in them, one of the 
pumps will occasionally plug up with 
sand. J.H.F. would like a control that 
will work from the pressure in tie 
tank and at the same time select the 
right pump to draw from. 


Automatic Sequential 
Controls Necessary 

I BELIEVE a very simple solution to 
this problem would be the installation 
of an automatic control at the pump 
site for the control of the elevated 
tank. This would provide all neces- 
sary time delays for remote operation 
and will operate the pumps singly or 
together as required by the demand 
as reflected by the level in the tank. 
The automatic alternator will not only 
completely equalize the wear of the 
pumps, but will consequently equalize 


To pump { 
f10TOR ' 
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Fig. 1. Automatic control system for op- 
eration of pumps from the water pres- 
sure in the tanks 


the load on the wells, and, we believe, 
will eliminate J.H.F.’s difficulty. 

The automatic controls for the 
pump, two of which will be required 
for this application, will prevent dam- 
age to the pumps in that it will 
automatically lock out the pump in 
event the level in the well draws 
down. If this is a problem of slow 
filling wells, the automatic control 
can be equipped with a special timer 
which can take over the function of 
the manual reset feature and auto- 
matically reset the control at the end 
of any given period normally required 
for the well to replenish. Should they 
not be replenished by the time inter- 
va: anticipated, the contro! will again 
shut down the pump and hold it out 
for another period. 

J. S. WILLIAMS 

Automatic Control Co. 
St. Paul, Minnesota 


Answer to No. 11 


Could Spontaneous 
Ignition Have Caused 
This Explosion? 


M.A.E. had a serious explosion in 
an air compressor system and re- 
quested the opinions of the readers 
as to whether this might have been 
caused by spontaneous ignition. He 
Stated that the broken surfaces of 
cast fittings, where small pieces 
were blown out, were very black, indi- 
cating that fire had passed over them 
and that the explosion had been 
caused by spontaneous ignition. 
Warning—Explosions in Air 
Compressors and Receivers 

THE FOLLOWING article is. taken 
from the Air Tank Regulations, 
Board of Boiler Rules, Department 
of Public Safety, Commonweaith of 
Massachusetts and credit should be 
given to them for these rules which I 
hope will be of interest to M.A.E. 
(See the March issue of PLANT EN- 
GINEERING, Question 11.) 


Explosions in air compressors and 
receivers occur with sufficient fre- 
quency to demand careful attention. 
The majority of such explosions are 
undoubtedly due, either directly or 
indirectly to the lubricating oil used 
in the air cylinders. Poor working 
conditions of the compressor, such as 
leaking valves, hot and dirty inlet air, 
insufficient cooling water, carbon de- 
posit in cylinder or connections, and 
high speeds of poorly designed com- 
pressors, all assist in producing dan- 
gerously high temperatures of the 
compressed air. These high tempera- 
tures are sufficient to ignite the vola- 
tile constituents of the lubricating oil, 
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and produce violent explosions. There- 

fore: 

a, Keep the temperature of the com- 
pressed air, during compression, as 
low as possible. 

b. Keep the piston and valves tight 
and in good working condition. 

ce. Take the inlet air from as cool and 
clean a location as practicable. 

d. Use plenty of cold water, from a 
source which is not liable to fail, 
and have it visible at the discharge 
from cylinders or coolers. 

e. Do not use kerosene or other vola- 
tile substances in the cylinder, 
tanks or any connections, 

f. Use mechanical or sight feed oilers 
for the compressor cylinder. 

g. Use the least amount practicable 
of the best air cylinder oil. Air 
cylinders require much less oil 
than steam cylinders. 

h. Keep the cylinder, tanks and con- 


nections as free from carbon, ac- 
cumulated oil and deposits as 
practicable. 

i. A good cylinder oil is one which 
lubricates well, leaves little or no 
deposit, is the least volatile at high 
temperatures, and has a high flash 
point, 

We believe that if the above rules 
are followed there will be a minimum 
of trouble encountered. 


R. L. GLADFELTER 
Chief Inspector 
Maryland Casualty Co. 
Pittsburgh, Pa. 

IN REGARDS TO an explosion in an 
air compressor system, I actually saw 
this happen in a plant years ago on 
a 100 lb line. Flames and smoke flew 
from the safety valve as it let go; 
this happened several times. 

This particular explosion was 


caused by a broken valve which gen- 
erated heat and ignited oil vapor in 
the air line. [he valve was of a flat 
type. Sometimes a piece would break 
out, due to a heavy toad on the sys- 
tem. When this happened, the load 
eased off enough so that we could yet 
the machine off the line. 


The oi] vapor could probably be 
traced to lubricating oil that had 
worked its way through the machine. 
No damage ever occured from such 
explosions. 


Detroit, Mich. 


TUNGSTEN WIRE 18 hundred-thou- 
sandths of an inch in diameter is the 
finest manufactured by the Westing- 
house Lamp Division. A pound of this 
wire will stretch 950 mi and 1000 ft 
of it wound on a spool! is invisible to 
the unaided eye. 


CARL A. ROOT 

















Quick Tree Planting 


A TREE PLANTER to meet the press- 
ing need for reforestation of barren 
areas was originally designed to meet 
the need in the South for a mechanical 
means of restocking cut-over lands 
where the soil is filled with heavy 
roots and old stumps. Ruggedly con- 
structed, but simple, it has proved its 
adaptability to practically all sections 
of the country. 

The tree planter consists of a r.ar- 
row rectangular frame about 6 ft 
long, the front end of which is mount- 
ed on wheels equipped with heavy 
duty 6.00 by 16 tires, and the rear end 
on two 16 in. pneumatic-tired wheels 
which also serve as packing wheels. 
A seat for the operator is mcunted 
above and immediately behind the 
packing wheels. Suspended within the 
frame, and hinged to it at the front 
end, is a trenching and planting unit 
consisting of a heavy 28 in. disc coul- 
ter and a plow into which planting 
guides are built. This unit floats freely 


Photos trom Forest Products Laboratory, U. 8S. Department ot Agriculture 





Fig. 1. View o. the coulter and plow iu 
raised position. The location of vlanting 
guides can be see:. in relation to the 
Plow. Note that construction of the plow 
does not raise soil more than needed 





from the front suspension and may be 
raised and lowered by r-eans of a fast 
acting hydraulic ram activated by a 
hand pump located within easy reach 
of the operator. 

It can be drawn by any type of 
farm tractor and has been drawn by 
a jeep under favorable conditions. In 
operation, when the hydraulic lift is 
released, the coulter and plow will 
settle into the soil by both weight and 
the natural suction of the plow. The 
plow is hung to operate at all times . t 
a uniform depth of 8 in, and the coul- 
ter, which is set close to the pliew 
point, cuts a track one inch deeper 
or 9 in. The plow at a depth of & in. 
following in the 9 in. cut of the coulter 
opens a narrow furrow, not by com- 
pressing the earth outward or turn- 
ing the soil over as in conventional 
plows, but rather by lifting the entire 
section of soil upward and slightly 
outward. The soil is then held in this 
position by the planting guides, which 
are parallel wings of heavy sheet 
metal built into the rear of the plow 









“ig. 2. The tzee planter in operation. [he 

operator places the plantings between 

the guides at the desired depth and the 

closing action of the earth holds the tree 
at that depth 


and spaced Z in. apart, until planting 
is accomplished. 

The operator sits astraddle the nar- 
row frame and plants the tree by 
placing the roots within the planting 
guides and then moving the plant out 
of the guides until it is gripped by 
the soi] which is then forced back to 
its original position by the packing 
wheels located immediately to the 
rear of the planting guides. Depth of 
planting is controlled by depth to 
which the tree is inserted within the 
guides. 

The coulter will cut through roots 
up to 2% in. in diameter, but when it 
cannot cut through an obstacle it will 
rol) over it, lifting the plow up and 
over the obstacle without snagging 
the point. The plow, by elevating the 
entire section of soil, permits a 2 in. 
furrow to be opened without compres- 
sion of the soil, and after planting, re- 
leases the upraised soil to its original 
bed without distortion. 

Extensive use throughout the south 
has proven that the tree planter will 
work satisfactorily on all soi] types, 
including slopes up to 30 per cent. 


Railroad Track inserts 


PORTABLE railroad track inserts, 
placed in position over the gantry 
yard crane rail, opened an cdditione! 
entrance to the Locomotive Division 
shop at General Electric’s Erie Works. 
Because the driving gear and wheel 
of the crane are practically the sme 
diameter, a regular crossover was not 
satisfactory since the driving gear 
would hit the railroad track each time 
a crossing was attempted. The inserts, 
simple in design, as shown, have 
proven very satisfactory. Handles 
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Placing this wack insert in position ove: 

the gantry crane tracks permits cailroao 

cars to cross. Removal of the insert per. 

mits the gantry crane to cross the 
railroad intersection 


welded on each side tacilitate nan- 
dling. When not in use, the inserts are 
locked in a cabinet on the crane as 
a safety precaution. The crane man 
is cesponsible for their safe keeping 
at all times as well as their use when 
required 


Temporary Repair For 
A Key And Keyway 


By JOHN F. SLAVINSKY 


WHILE MAKING an inspection otf 
our stoker recently, 1 tound that the 
universal joint had excessive play 
After investigating the cause we dis- 
covered that the key and keywayj 
on the line shaft kKeyway, as well as 
the key itself, had rounded out; 
probably trom an overload on the 
stoke: gear-box. Not having another 
shaft on nand, (who can carry ove: 
500 spare parts for a stoker any- 
way!) we were forced to make a 
temporary repair. 

As we are only operating one boiler, 
and our entire production depends 
upon this unit, we could noi take any 
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Fig. 1. Method ot doweling a new key 
to shaft for temporary repair for a key 
and keyway 


chances on trying to run in this man- 
ner until a new shaft arrived trom 
the stoker manufacture: 

We nad two alternatives to toliow. 
One was to weld a new Key to the 
shaft and put the coupling back on. 
This would have taken quite a bit ot 
time It was already 4:00 p.m. Sunday 
atternoon and time was short. If 
we had welded the key to the shaft, 
we would have had a lot of filing and 
grinding to do to get the coupling to 
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fit, and we did not have that much 
time, 

As a result we decided on dowel. 
ing a mew Key to the shaft. Afte: 
making a key that would fit as tight- 
ly as possible, we drilled three holes 
through the key and about halt way 
through the shaft. We then drove 
.nree 44 in, dowel pins, made trom 
ordinary cola colled stovk, into the 
noles as shown in the sketch. 

After: plac:ng and locking the 
coupling in place, we were able to run 
.or several weeks until the new parts 
arrivea. When we removed the coup- 
ung from the shaft, we found that 
the Key had remained in place. Krom 
all indications, we probably could 
nave operated indefinitely with this 
arrangement. 

The writer does wot recommend 
this as a permanent repair, but as 
a temporary suggestion. When a man 
has to keep a unit running without 
loss vi production these days, he wil! 
try anything to keep the v-heels 
turning. 


How To Hold A Small 
Drill In A Brace-and-Bit 
Chuck 


By W. F. SCHAPHORST 
EVERY READER has doubtless had dit- 
ficulty trying to hold a sma.) drill in 
an ordinary brace-and-bit chuck. The 
sketches shown below illustrate thr 








Fig. 1. Sketch showing how a small rod 
may be slit and used to hold small drills 
in a chuck 


wrilerS Me.nod, Saw vwwo slits, “C 
and “D”, at right angles, in a 3/16 in. 
cod ‘'E’’, of suitable length. This shoulu 
first be turned down, in “steps”, as 
shown in the sketch, Next insert the 
split piece, “E’’, in the chuck, “F’’, at 
the suitable holding point. Insert the 
irill, “G”, and clamp 

Care must be exercised in sawing 
accurately so that the drill will cen- 
ter as closely as possib.c. As shown in 
the sketch, the slit does not cut the 
piece “* into four parts; that is, 
the extreme right end remains solid 


The Driving Side 
Of A Belt 


By W. E. WARNER 
A BELT DRIVE is usu-lly arrangea 
with the tight side at the bottom and 
the slack side at the top. This ar- 
rangement «creases the arc of con- 
tact and increases the driving 
capacity. 


This set-up has the disadvantage 
in dirty wstallations, the tight side 
of the belt corms % more or less 
smooth surtace yn which any dur 
or grit will ceadily coilect. This 1 
ground into the belt as it passes 
around the pulleys, Severe beit wea: 
can often be iracea to his cause 
especially ut abrasive dust is prerene 

This condition can be counteractea 
to a great extent by making the 
slack side 02 the belt at the buttom 
Ihe flapping and unsteadiness of the 
slack will throw most of the dirt an 
grit off. 


Workbench Turntable 
By THOMAS TRAIL 
HEAVY PIECES of work can ve 
handied at the workbenc.. more easily 
if supported on . turntable as shown 
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Fig. 1. Details of ccenstruction oj turn- 
table 


As shown in the sketch, the turntable 
is mounted on casters and pivotea in 
the center. The details of the pivot 
oolt, which also tastens the turntable 
to the workbench, are shown in “C” 


How to Keep a Water 


Tank from Over-flowing 
By ELMER H. HARVEY 

THE SKETCH shown illustrates a 
device which we used to prevent a 
wate: tank from over-flowing. The 
tank is located on a hill one-half mile 
trom our plant and the well. Pumping 
is done at night during the oft-peak 
period. 

Coil “A’ 1s the holding magnet :n 
the motor compensator, and coil “B” 
is a solenoid with a moveable iron 
core, A brass rod in the top raises che 
lever “‘L’”’ mounted oa the top ot the 
coil and pivoted at “P”,. A Mercuid 
tube switch ts also mounted on the 
lever “L”. This is in the holding coil 
circuit and will stop the pump when 
coil “B”’ is energized and tips up the 
lever “L.” 

Coil *B” is energized when the wate: 
in the tank reaches the level ot the 
electrode “E” which is % in. copper 
pipe ring 20 in. .1 diameter. All re- 
turn circuits are through the ground. 

Coil “B” is mad on a %& in, fiber 
tube 2'4 in. long an® is 2 in. in dia- 


1948—PLANT ENGINEERING—Chicago, Ill. 





i weet ses 


emma 


i seach 











A aay — 











a 








> HOT WIRE 








TANK 





meter. It is wound with No. 27 AWG 
magnet wire and carries current only 
when the water is in contact with “E”’. 
The iron core is 14 in. in diameter and 
1 in. long. 

A potential coil, sawed out of an 
old Watthour Meter, can also be used 
as Coil “B.” 


Old Spats Eliminate 
Holes in Shoes and 
Stockings of Welders 


A PAIR of discarded spats may be 
very useful to are or gas welders in 
keeping arc sparks or molten iron 
from falling on their low top shoes 
and burning holes in their stockings. 

Welders should not wear overalls 
or trousers with turned up cuffs. Such 
cuffs catch molten iron and sparks 
and result in burning. 


How To Protect Rubber 


Hose From Heat and Oil 
By W. E. WARNER 

RUBBER HOSE and cable can be 
easily protected from heat and oil 
by painting the outside surface with 
shellac to which 25 per cent by volume 
powdered graphite has been added 
and well stirred in. This will dry into 
an oil and heat resisting coating. It 
will also close small leakage and any 
rusting of metal to rubber joints. 


Coal and Ash 


Conveyors 


By WILBUR G. HUDSON 

FOR THE PLANT with its own steam 
supply there comes the question of 
coal and ashes haniling and storage. 
Unless the consumption is more than 
one carload per week the investment in 
coal handling equipment seldom shows 
a dollar return on the investment as 
compared with having a plant laborer 
or local contractor do the job, but 
there may be an advantage in shorten- 
ing the time during which the siding 
is blocked, and in cleanliness. With 
larger consumption mechanical coal 
handling does show a return and more 
readily provides for reserve storage. 
Service storage by silo or small 
bunker protects the coal from wetting 
anc freezing. If the bunker cannot 
be located inside an existing boiler 
house, it may be located adjacent. 

Coal dropped from cars passes to 
a screw conveyor in a trench below 
the floor, is elevated and distributed 
in the bunker. A screw conveyor 
beneath the bunker transfers the coal] 
to the stoker hoppers. It is a neat 
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Battery charging 
racks showing the 
method of spray 
cooling used to 
keep battery tem- 
peratures within 
the limits neces- 
sary to insure long 
battery life 


Industrial Battery Cooler 


EXCESSIVE battery temperatures 
caused premature failure of many 
batteries. During the war, the Rey- 
nolds Alloy Co., Listerhill, Ala., found 
it necessary to work continuously 
and operate their industrial storage 
batteries on fast recharged cycles. 

Battery charging racks were con- 
structed in the form of long concrete 
pits. Througl. the center of the pits 
were placed lengths of water pipes 
pierced with spray holes. A hot bat- 
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tery placed in the pit for recharge re- 
ceived the cooling effect of the spray, 
and the temperature dropped to nor- 
mal as the charge took effect. 

Since the war, the battery cooling 
system has been kept in operation as 
it eliminates the need for a three- 
battery-per-truck investment on hard 
work schedules. It also assures the 
maintenance department of battery 
temperatures within the desirable 
limits. 

The original cooling arrangement 
has been modified and improved. 





appearing job for a plant which takes 
pride in appearances. 

Ashes, with 10 per cent the volume 
of the coal, cannot show a dollar re- 
turn on mechanical handling in the 
smaller plants, but it does eliminate 
the dust nuisance. A steam-pneumatic 
conveyor is inexpensive and often bet- 


ter than a basement conveyor, bucket 
elevator or skip hoist. Sometimes the 
boiler house is fortunately located and 
the ashes may be sluiced from the 
pits to the disposal area. The hy- 
draulic method is generally adopted 
for the largest steam plants, either 
direct sluicing or by sump pump. 
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How one large company dramatized a sharp increase in the accident rate in 
order to impress upon the employees the need for constant vigilance and atten- 
tion to safety detail 
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Plant Instrument 
Maintenance 


IN MOST CASES manufacturers can 
recommend the type of instrume:t 
best suited for a particular measure- 
ment. However, only experience can 
provide that information which can 
select the best type of instrument for 
a particular job of the users. 

The best method of obtaining this 
information is to keep a record of the 
history of each instrument from the 
day that it was ordered. It is worth 
while giving the instrument a num- 
ber at this stage. Each separate type 
of instrument should form an inde- 
pendent numbered series, It is a good 
practice to make out a history card 
from the moment ox placing the order. 

It should be made a golden rule that 
no instrument is moved from one site 
to another until the card has been 
marked with the appropriate entry. 
Such a card will provide the history 
of an instrument and if it is found 
that a particular site requires fre- 
quent changes of instuments then in- 
vestigaticn is called for with a view 
to correcting the difficulty. 

The next important point is the 
provision for changing charts. One 
individua) should be made responsible 
for this. The same person can be 
used to mark the charts and distribute 
them to the interested persons, At the 
time the chart is changed, it should 
be marked with any unusual events tu 
call it to the attention of those re- 
sponsible. 

It is realized that chart changing 
and indexing cannot be a full time 
job in most cases, but the subsequent 
duties of the person can be utilized 
for checking the accuracy of instru- 
ments. It is worth while to arrange 
for a regular inspection and adjust- 
ment program, and to ensure that a 
test record be maintained, The period 
between checks can vary from a week 
to six months but the same type of 
record card can be kept for each 
stage. Accurate cards should be !kept 
in an index cabinet and provided with 
an appropriate finger cardmarF, say, 
weekly, fortnignitiy, monthly, _ bi- 
monthly, quarterly and semi-annually. 

Instruments should be kept clean 
Thc plant operator will "se and re- 
spect instruments which he can see 
are being cared for. Far too often a 
scale or chart is so obscured by dirt 
it is impossible “or the operator to 
observe the reading, in which case he 
will ignore it. 

The secret of success for plant and 
maintenance is covered by the follow- 
ing rules: 

1. Do not allow anyone, except the 
person specially trained and appointed 








to touch any instrument, even for 
chart changing. 

2. Select the best type of instru- 
ment for your purpose and install it 
according to the maker’s instructions. 

3. Maintain an efficient record sys- 
tem of the life history and case rec- 
ord of every instrument. In this case 
you will quickly spot the black sheep. 

4. Choose good sites—clean and 
free from vibration and well lighted. 

5. Maintain an adequate stock of 
spares for the instruments. 


6. Standardize in as few types ot 
instruments as possible until the num- 
ber of any type is adequate to justify 
a stock of spare parts and if possible 
a replacement instrument. 


7. If the number of instruments is 
large, the instrument section should 
be given separate quarters from the 
normal machine shop. 


8. Make full use of every mainte- 
nance service offered by the manufac- 
turers. J. J. Whiteheart, in the Jan- 
uary 1948 Journal of the Incorporated 
Plant Engineers, London. 


Concrete Cold Storage 
Room Floors 


TO OVERCOME the objections to 
wooden floors in the cold storage 
plants, a new type was recently con- 
structed in a plant at Haifa, Palestine. 
The floor has a concrete top with 
canals in it to permit condensed water 
to run off. These canals also offer a 
path for air circulation unde: ice or 
perishable products. 

Canals are made in the floor using 
lumber formis (as shown at the left of 
the drawing) pushed into the con- 
crete when it is setting. When the 
concrete is hard the forms are re 
moved and can be used over again for 
other floors. The canals thus made 
drain into a larger gutter. The floor 
surface of concrete is made with hard 
stoned gravel to give a good wearing 
surface. 

The bottom drawing shows a cross- 
section of the floor made of 4 in, ecn- 
crete base: a layer of asphalt; 6 in. of 
corkboard; another layer of asphalt; 
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and, a finished corrugated floor 4% 
in. thick. Eugen Wilbushewich of the 
Haifa General Ice Factory & Cold 
Storage Co., Haifa, Palestine, in the 
March 1948 issue of Refrigerating 
Engineering, a publication of The 
American Society of Refrigerating 
Engineers. 


Freiting Corrosion 

FRETTING corrosion, sometimes 
known as false brinnelling or friction 
oxidation, is a particular type of cor- 
rosion found on contact areas ot 
loaded metal surfaces subject to oscil- 
latory or vibrating motion. [t is often 
difficuit to distinguish entirely be- 
tween the damage caused by fretting 
corrosion and that caused by brin- 
nelling due to excessive loads or im- 
pacts. The occurrence of a reddish 
or brown iron oxide residue is often 
the only clue upon which a diagnosis 
may be given. 

Another complication in recogniz- 
ing the difficulty as a primary agent 
in a failure is that secondary effects 
such as galling or welding the meta! 
surfaces may occur as a result of the 
initial surface disruption. Fatigue 
failures often develop and again the 
resulting damage obscures the signs 
of the fretting corrosion. 

Several] types of machinery shipped 
assembled in freight cars have been 
affected. The ordinary means of re- 
straining rotors or shafts is not al- 
ways eftective due to the extremely 
small motion which may be sufficient 
to produce the corrosion, It also oc- 
curs frequently on balls and races or 
rollers in anti-friction bearings which 
area subject to so-called static loads 
and oscillation or vibration. 

Test work in analytical studies 
have resulted in adequate differentia- 
tion between fretting corrosion and 
electrolytic or galvanic corrosion. For 
corrosion of the latter type to take 
place, the setting up of an electro- 
lytic circuit is necessary and the 
presence of water or some other ion- 
ized solution containing oxygen and 
hydrogen is a must. 

Although fretting corrosion also 
involves oxidation of the metal, the 
oxidation has been found to be more 


ro 6" 
ve 








FLOOR SECTION 


A. CONCRETE 
B. CORK SLABS 
¢. ASPHALT 


40 May, 1948—PLANT ENGINEERING—Chicago, Ill. 


oJ 

















ers 


A severe example of fretting corrosion 
as a result of vibration with the bearings 
not rotating 


direct and eléctrolytic conditions are 
not necessary. The oxygen required 
for fretting corrosion is nearly al- 
ways, if not always, present, as it is 
very difficult to exclude entirely. In 
fact, oxygen in the air dissolves in 
lubricants, even that absorbed in the 
metal itself can be sufficient to start 
fretting corrosion which may then 
lead to surface failure through gall 
ing or fatigue. 

Investigators agree that fretting 
corrosion is primarily of mechanical 
rather than a chemica) nature; but 
there is not complete agreement on 
the exact nature of the mechanism 
by which it occurs. 

Slipping or the presence of sliding 
motion at the interface of toaded 
surfaces is a critical factor in estab- 
lishing conditions for fretting corros- 
ion. [n ball bearings slipping cannot 
be entirely eliminated, The flattened 
contact surfaces assume the elliptica: 
shape and, as the ball rolls. slipping 
occurs in the portion of the contact 
area although the center may still 
maintain true rolling motion. In the 
case of a roller bearing, the contact 
area is rectangular instead of ellip- 
tical. 

Under normal] operating conditions 
the lubricated anti-friction bearing, a 
hydrodynamic oil film, or at least a 
thin film is maintained between the 
sliding area. Under relatively smal 
oscillation or vibrating motion within 
the field of fretting corrosion, insufti- 
cient motion of the balls, combinec 
with reversals in direction, prevents 
the establishment and maintenance 
of an oil wedge. Thus metal to meta) 
contact occurs, with resulting heat 
Oxidation of the metal] surface re- 
sults. Oxidation of the lubricant is a 
result of this heat and leads to the 
formation of acidic materials which 
serve to increase the severity of the 
corrosion, 

Increased loads have been founo 
by many investigators to increase 
the severity on anti-friction bearings 
The effect of load upon fretting cor- 
rosion of other mechanisms rather 
than that of friction bearings is not 
so consistent however. 


Unfortunately, there is no single 
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solution that can be generally ap- 
plied. Since the fact that the motion 
and load are most vital in promoting 
fretting corrosion, elimination or 
modification of one or both factors 
affords the best approach to a so- 
lution. 

A shear coating, such as lead plate. 
has been effective in some instances 
in reducing friction and alleviating 
fretting conditions. Use of a lubricant 
incorporating graphite has also been 
beneficial] in some instances, but in- 
effective in others. Shot peening of- 
fers a double advantage of inducing 
stresses and of increasing friction 
which helps prevent slipping. 

It has been found that severe fret- 
ting corrosion can be greatly reduced, 
although not entirely eliminated, by 
the use of low viscosity fluid lubri- 
cants. By excluding air, lubricants 
retard oxidation. Although hign vis- 
cosity oil would appear preferable 
for this purpose lubricants incorpo- 
rating high viscosity and high tena- 
city have also been effective. Mobility 
of the lubricant as well as high tilm 
strength is important, Fluid rather 
than channeling lubricants are pre- 
ferred and submergence of contact 
areas with the lubricant, where pos- 
sible, has been recommended. 


Ball and Roller Bearings 

Several investigations have dealt 
specifically with ball and roller bear- 
ings. The following recommendations 
have been made by one large bearing 
manufacturer: 

1. Elimination of load and motion 
or vibration factors afford the most 
desirable solution. 

2. Loads should be reduced at teast 
to 50 per cent and preferably below 
35 per cent of those given in bearing 
catalogs, using the rpm one-half the 
number of reversals per minute. 

3. The total movement of the bear. 
ings should be sufficient to turn the 
balls or rollers at least 180 deg. 

4. Fluid lubricants with strong ad 
hesive properties and high resistance 
to oxidation are preferred. 

5. Seals and enclosures should pe 
provided to keep contact areas sub 
merged in lubricant 

6. Bearing tooseness and machine 
vibrations should be kept to a mini- 
mum. 

Like many technica! problems, fret 
ting corrosion has yielded to investi- 
gation but the problem is by no 
means solved. From the March 1948 
issue of Lubrication, a publication o} 
The Texas Co. 


Satety Organization 
PRESENT safety organization ot 
Genera] Mills’ Laboratories was 
established in 1946. Since then it nas 
steadily reduced the number and se- 
verity of accidents in the face ol 
rapid personnel expansion and a con 
struction and remodeling program. 
Heart of the organization is a nine- 
man safety committee, under the su 
pervision of Harold L. Hammer 
schmidt, director of safety, and com 
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posed of representatives from each 
floor of all laboratory buildings, from 
the pilot plant areas and from the 
building maintenance crew. 

Since the director of safety is also 
plant engineer, he can back the pro- 
gram by giving top priorities to safe- 
ty jobs. The committee meets once 
each month for a give and take, free 
for all discussion of safety problems. 
Members air their complaints, make 
their recommendations and take up 
suggestions submitted by fellow em- 
ployees from the safety suggestion 
boxes throughout the laboratories. 

No single suggestion is accepted at 
face value for a change that would 
eliminate one hazard might add two 
or three others. Safety committee- 
men take them apart, analyze them, 
reassemble the best suggestions in- 
to concrete recommendations which 
are written in the form of minutes 
of the meeting. These minutes go to 
the plant manager for final review. 
With his formal OK they become 
safety law. 

In addition to the suggestion box, 
the committee promotes safety 
through a constant publicity cam- 
paign and the person to person cru- 
sade. Since Mr. Hammerschmidt be- 
came responsible for plant safety in 
1946, his problems were multiplied 
by the hazards of a major construc- 
tion and remodeling program. For 
more than 2 yr normal research was 
conducted amid the unavoidable con- 
fusion of building 

Actually, the new buildings have 
simplified the safety committee’s 


work, for their design incorporates 
the sound safety features. Of brick 
and tile, the entire laboratory plant 
is divided into ten fire control units, 
separated by fireproot doors. Labora- 
tories where the fire hazard is con- 
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Emergency showers are installed at 
strategic po? ts just outside the doocs of 
chemical laboratories 
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sidered great, have walls paneled with 
fire-resistant transite. 

All new buidings have reinforced 
concrete floors, either covered with 
asphalt tile or left with a rough, non- 
slip finish. Tiled areas have a pro- 
tective wax coating. Mr. Hammer- 
schmidt tested eight waxes to find 
one which produced a secure footing. 

Ordinary, single strength glass, is 
used on all outside windows. Thus, 
each window serves as an automatic 
vent, which will blow out and release 
internal pressures in case of an ex- 
plosion. Each floor has two exits on 
opposite sides of the building. 

Solvents are stored in a poured 
concrete vault, located at the base- 
ment level. It is equipped with a 
carbon dioxide flooding system which 
automatically goes into action when 
the temperature rises rapidly. Most 
exhaust hoods, used to carry off the 
gaseous products of chemical reac- 
tions, are constructed of metal and 
transite. Some have wire-reinforced 
glass doors and explosion ports on 
both ends. Each hood has a separate 
exhaust system to eliminate the dan- 
ger of highly reactive chemicals 
meeting in the same exhaust line. 

Emergency showers have been in- 
stalled at strategic spots just outside 
the doors of chemical laboratories. 
Should a chemist be spattered with 
strong acid or caustic, he need only 
step through the door and pull a 
chain to cover himself with a flood 
of diluting water. From Progress thru 
Research, a publication of General 
Mills, Inc., Minneapois, Minnesota. 


Storage Battery 


Maintenance 


BAKER & WILLIAMS, one of the 
large warehouse operators in New 
York City, have adopted the pallet- 
fork-truck system to simplify han- 
dlings involved in receiving storage 
and delivery. A pallet size of 32 in. 
by 40 in. has been adapted as stand- 
ard as best suited by compiling most 
of the merchandise handled into loads 
weighing up to 2000 Ib. 

Trucks are all of the fork lift type 
with 1 t capacity and operate one 
shift a day. At the end of the day’s 
work they return to the battery shop 
on the first floor. This shop is taid 
out and equipped with every modern 
convenience for charging and wa- 
tering. 

DC charging power is provided 
from two primary sources for charg 
ing the eight 30-cell batteries. Four 
are charged in parallel from a motor 
generator set operating from ac pow- 
er. Four are charged in series from 
the 230 v. de line. This line is pro- 
vided with compensating resistors 
controlled to cut into the circuit one 
at a time as each battery reaches a 
charged condition. When the fourth 
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Fig. 1. Flexible charying leads are sus- 

pended from the ceiling with cords and 

pulleys to permit pulling them out of the 
way when not in use 


is charged, the entire circuit is 
opened. 

All charging circuits are controlled 
by ampere-hour meters which are set 
according to test readings. The charg 
ing circuits are fully protected by 
time clocks and _ separate circuit 
breakers are set to open the circuit 
1 hr after the battery requiring the 
largest input would normally reach 
a charge condition. 

Charging leads which terminate in 
quick connectors are suspended from 
the ceiling with pulleys and cables 
to pull them out of the way when 
not in use. A standard 6-gal distilled 
water tank is mounted on a portable 
watering cart easily pushed along 
the floor. This truck elevates the 
tank approximately 3 ft above the 
filler opening of the batteries. 


Batteries are watered daily. Each 
operator as he brings in his truck 
at the end of the day removes the 
battery-box cover and opens the filler 
caps of the batteries. The electrician 
then waters the battery closing the 
filler caps as he does so. With this 
division of work all eight batteries 
are watered on an average within 10 
min. From Storage Battery Power, 
December 1947, a publication of the 





Fig. 2. Standard distilled water tank is 
mounted in suitably elevated position 
on a watering cart for rapid servicing 








Edison Storage Battery Div. of Thom- 
as A. Edison, Inc. 


Densified Wood 


DENSIFIED wood or compreg, a 
versatile new material combining 
strength and unusual qualities, is 
produced from a resin-impregnated 
veneer that is highly compressed to 
approximately 50 per cent of the 
original thickness of the veneer as- 
sembly. 

It combines stability, toughness 
and strength; is resistant to water, 
chemical attack, abrasion, scuffing 
and temperature extremes; and can be 
machined by modified wood-working 
equipment. The resin used is Bakelite 
resin BR-15100. Almost any species 
of wood can be impregnated with this 
material. 

Densified wood produced by the 
Parkwood Corp. consists of birch ve- 
neers, while that made by the For- 
mica Insulation Co. is produced from 
maple. Two methods of impregnation 
for compreg or densified wood can 
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Photo from Forest Products Laboratory. 
U. S. Department of Axuriculture. 


The top photo shows face checking of 

quarter inch Douglas fir plywood after 

6 mo. exposure to the weather. The bot- 

tom shows an example of surface plies 

treated with 30 per cent by weight of 
synthetic resin 


be used, either spreading or total 
immersion. When thinner veneers are 
being processed they can be coated 
with undiluted resin by a standard 
rubber roll glue spreader, or the wood 
to be impregnated can be immersed 
in a water solution of the resin di- 
luted to approximately 30 per cent 
solids content. In each case, resin 
impregnation takes place by diffusion. 

Impregnation time by the immer- 
sion method can be reduced from 24 
hr at atmospheric pressure to 2 
to 3 hr by the use of an autoclave 
or pressure chamber. After impreg- 
nation, veneers are conditioned to 
allow complete diffusion of resin, and 
are then ready for the compressior 
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process to produce compreg. From 
the January, 1948, Bakelite Review, 
a publication of the Bakelite Cor- 
poration, New York, N. Y. 


Steel Failure from 
Graphitization 

SEVERAL years ago the failure 
of a high presure welded carbon 
molybdenum steel steam pipe led to 
an intensive investigation to locate 
the cause of the failure. The failure 
was traced to chain graphite forma- 
tion, which cannot be dissolved by 
heat treatment. Steel so affected 
must, therefore, be removed from 
service when discovered. 

Graphitization is caused by slow 
decomposition of iron carbide in the 
steel structure under operating con- 
ditions. The carbon is normally com- 
bined chemically with the iron but 
gradual decomposition in the com- 
pound takes place at temperatures 
above 850 F. The separation of the 
graphite may occur as fine or coarse 
nodules or in chain-like form. 

Prevention consists in adding suffi- 
cient chromium to the steel to tie-up 
the carbon in a form less likely to 
decompose under service conditions. 
Aluminum additions to the steel dur- 
ing manufacture are also held tu a 
minimum. ; 

Proper preheating and stress re- 
lieving -when welding these steels is 
important. The higher the preheat 
within the practical limits of 400 to 
650 F and the wider the heat-affected 
band, the less the tendency toward 
graphitization. 

Even more important, the higher 
the stress relieving temperature be- 
low the critical range, and the longer 
the time of heating, the more effec- 
tive the stress relieving treatment is. 
Modern practice prescribes heating 
between 1300 and 1400 F for 4 hr. 
From Tempil Topics, a publication of 
the Tempil Corp., New York City. 


Electric Devices 
Combat Insects 


SEVERAL lethal weapons have been 
developed to combat insects. One of 
the latest is an automatic electric 
insecticide sprayer. It is claimed by 
the manufacturer that a single filling 
will kill flying insects in a room vol- 
ume of 500,000 cubic feet. 


Other devices include electric 
screens for automatic fly control; a 
DDT-coated wire screen that encloses 
an ordinary electric light bulb; an 
electrically-heated unit that utilizes 
the steam vaporization principle; an 
electric sprayer, designed for dis- 
infecting and deodorizing, in addition 
to killing insects; and the specially- 
coated incandescent lamp that trans- 
mits only the yellow portion of the 
spectrum to repel insects. From the 
Empic News Paye, a publication of 
the Electrical Manufacturers Puhlic 
information Center. 
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@ A good strainer protects your equip- 
ment and pipelines. The most impor- 
tant part of a strainer is the screen. 

@ Screens used in Yarway Strainers are 
made of high-grade monel woven wire 
having small triangular openings fine 
enough for required stoppage of dirt, 
rust and scale, but having ample free 
area for passage of clean condensate, 
oil or other fluids. Mechanical strength 
is greater than ordinary mesh. Per- 
forated screens if desired. 

@ Screen cap is made with straight thread, 
machined face and spark plug gasket, 
insuring tight joint. Screen comes out 
with cap for easy cleaning... auto- 
matically aligns when replaced. 

@ Iron and steel bodies of Yarway 
Strainers are cadmium-plated for pro- 
tection against corrosion and better 
appearance. 

@ Six sizes, 14” to 2”. Hundreds of 

thousands in use. Stocked and sold 

by 150 Mill Supply Dealers. See your 
local supply house or write for Bulletin 

S-201. 


YARNALL-WARING COMPANY 
145 Mermaid Avenue Philadelphia 18, Pa. 


YAR WAY STRAINERS 


Police the Pipelines 








1948—-PLANT ENGINEERING—Chicago, Ill. 43 








5 Gn OR ED, 


OFFERS A LINE OF DEPENDABLE 
CONTROLS FOR VARIOUS 


IND’ TRIAL need 
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Wherever the control of tempera- 
ture, pressure, liquid level or mechan- 
ical operations are involved, Mercoid 
Controls and Switches assure a maxi- 
mum in efficient and dependable 
performance. 


PRESSURE CONTROLS 
Available tor numerous indus- 
trial applications. They are 
equipped with Bourdon tubes 
and have outside double adjust- 
ments which eliminate guess- 
work when setting controls. In- 
dicators show the operating 
range on the calibrated dial 





REMOTE STEM TEMPERATURE 
CONTROLS 
For control of liquids or gases, 
such as air, oil, water, paraffin, 
glue or distillate vapors and many 
other industrial applications. A 
heavy gauge Bourdon tube is em- 
ployed which is actuated by the 
expansion of volatile liquid within 
the remote bulb. The control is 
equipped with convenient out- 
side double adjustments. 


LEVER ARM AND FLOAT 


CONTROLS 
Mercoid lever arm controls have 
a variety of applications where 
it is desired to mechanically 
open and close electric circuits 
Mercoid float controls are used 
for maintaining fluid levels in 


tanks or for control of sump 
pumps or cellar drainers 


LINE VOLTAGE THERMOSTAT 
The No. 855 thermostat is used for 
line voltage applications where it 
is desired to handle the full motor 
load directly without the use of a 
relay. Available with ‘‘on-off" man- 
ual switch for unit heater applica- 
tions. These thermostats are used 
for both heating and refrigeration 
applications 





TRANSFORMER- ae 
Type V is a reliable low oltage 
mercury contact re - aided also 
acts as a transformer inducing 
low voltage (24 volts) on the pilot 
circuit. There is no hum or chatter 
Used for all types of automat: 
equipment. Available in variou 
voltages. cycles and circuits 








MERCURY SWITCHES 


Mercoid brand switches are noted 
for their superior operating quali- 
ties. Various types available. 


MERCOID CONTROLS are available in a 
variety of types for sensitive control of Pressure, 
Temperature and Lever actuation. 


Write for turther information. 








THE MERCOID CORPORATION 


4201 BELMONT AVE. ® *® CHICAGO, ILL 











and Methods 


(Continued from page 12) 





3-Way Air Valve 


These valves, 1291-N3, are com- 
26 act, and have a forged bronze 
andle, a brass sleeve, a _ stain- 
less steel body. stainless steel adapter, 
and a forged bronze head that is fitted 
with a flat spring that indexes and holds 





the handle mib in On, Off. and Hvid or 
Neutral position. They are designed for 
use with single acting air cylinders. Due 
to their ability to index and hold the 
handle in neutral or hold position. they 
are especially recommended by the maker 
for use with hoists or other applications 
when it is desired to raise, lower, and 
hold the load in an intermediate position 
Furnished in % and % in. pipe sizes for 
up to 250 psi. C B Hunt & Son Inc. 


Platform Scale 


This new platform scale was 
27 designed to eliminate excessive 
wear on the main pivots due to 
such causes as dropping heavy loads on 
the scale from overhead cranes and hoists, 
and from lateral movement of the scale. 





ye 


The main pivots are prulected vy a new 
outboard, corner support bearing construc- 
tion. By means of corner load tinks and 
auxiliary fulcrum pivots, shock loads and 
lateral platform movement are prevented 
from damaging the main fulcrum pivots 
By means of the new construction, scale 
accuracy is prolonged, excessive wear on 
pivots is eliminated, and_scale life is in- 
creased. Yale & Towne Mfg (‘o 


Leather V-Belt 


Leather V-belting which can be 

cut from a roll and spliced to 

fit any required centers is now 
available. 





This V-belt is made in A, B, C and D 
sections and is supplied in 100 ft rolls 
packed in boxes. The belt is constructed 
in such a way that the side walls are of 
flat, full rain leather which provides 
greater pulley gripping capacity. 

The belt can be made endless. to fit 
any drive, either by a_lapped splice or by 
mechanical fasteners. By using a lap press 
and tension rods and clamps, the belt 
can be installed endless under any desired 
tension directly in the grooves on the 
drive. This saves tearing down drives that 
= outboard bearings. Chas A. Schieren 
So. 


Electronic Level 
Relay Cx ntrol 


The new Leveltronic relay in- 
cludes iiquid level and inter 
face control and alarm, pressure 
and flow control and alarm, temperature 
control and alarm, high foam control and 
alarm. [n the operat on the circuit is of 





the positive acting thyratron type with the 
tube current limited to less than % its 
maximum value, resulting in long, trouble- 
free life and low maintenance. Two models 
cover a range of 20 ohms to above 2 meg 
ohms with continuously variable sensitivity 
giving 2 to |! discrimination over the full 
range The circuit is stable over a wide 
range of voltage fluctuations. The rela 
has duuble pole, double throw action wit 
heavy contacts capable of actuating up to 
a % np motor. Direct and reverse actin 
units are available. The low-voltage (6 v 
controi circuit completely isolated from the 
line. The actuating circuit energy is ap- 
P oegyereveen: d 1 billionth of a hp, causing 
preciable nye. arcing. ionization 
or a emical change robe to relay dis- 
tances can be 3 to times longer, says 
the manufacturer RS Products Corp. 


Vinyl Base Cement 


An efficient, aill-purpuse trans- 
parent water-white cement that is 
easy to apply and does not 
affect the material it is applied to, is said 
to dry fast but not too fast for handling 
large pieces. The colorless cold-setting 
adhesive requires only a one-surface ap- 
nlication, has good wet erab  remaina 
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permanently flexible and will not become 
brittle. It can easily be applied by brush, 
roller or spray and is resistant to water, 
oil. gasoline, vermin and mould, Stated to 
be on non-staining and with ex- 
cellent tensile strength. Available in 1 
gallon cans and steel drums. Schwartz 
Chemical Co. 


Electric Lift Walkie 


A capacity of 4000 to 6000 Ib en- 

able this walkie lift truck to 

handie most loads around the 
viant Uniform speeds of 2 forward and 2 
reverse by finger tip control make truck 
suitable to varying situations. A heavy 
duty aircraft type gear pump driven b 
a special | hp motor can raise a 4000 | 
load 4 in in 4 sec. Motors, relays, ball- 
bearing turntable, and all other operating 
parts are completely enclosed. Construction 
is of steel electrically welded. Brakes and 
current are synchronized, and the brake 
requires but a light touch. Driven by a 
| hp compound wound type motor with 





oall vearings. Double-pitch reduction chain 
drive connected to 10 in. drive wheel. Con- 
tactor has large silver alloy tips, Available 
in heights of 6, 9, and 11 in., widths of 20 
and 25 in.. and capacities of 4000 and 6000 
'b Burrett-Cravens Co. 


Conveyor Overload Cut-out 


Cut-out is applied by bolting a 

circular cam to the driving mem- 

ber which transfers the drivin 
torque to the sliding sleeve and hu 
through four conical rolls and four cylin- 
drical rolls. The hub fits onto the input 
shaft of the reducer or on the output 
shaft of « variable speed transmission. As 
the turque increases there is a relative ro- 
tation between the cam ring and sliding 
sleeve which causes the conical rolls to 
climb up the circular cam, forcing both 
sliding sleeve and cap axially outward 
against the hack pressure of the control 





culmmpression spring. When this outward 
movement reaches a predetermined point, 
it actuates a limit switch which cuts off the 
ea to the drive motor. Spring _ control- 
ing the torque may be changed as re- 
quired. Anchor Steel and Conveyor Co. 





| Do you want more information 

on this equipment and its ap- 

plication? Use the no obliga- 

tion. ao postage card between 
10 and 11 and 50-51 














™ FLEXIBLE 


CONVEYING 
OUNCES 

OR TONS 
WITH SPENCER VACUUM 


Pneumatic conveying is an economical and dustless method of mov- 
ing bulk material by the tons. Used for unloading freight cars or 
boats, transferring material from one part of the plant to another 
or in many other ways. Usually the equipment is permanently in- 
stalled with automatic dumps on the separator for discharging the 
material into storage bins or hoppers. Portable machines capable 
of handling up to 4 tons per hour also available and can be moved 
up to the side of a gondola freight car for disposal of the material 
collected. Any type of free flowing materials can be handled. 


The following are only a few of the different kinds of material han- 
dled by Spencer pneumatic conveying systems: 





Ammonious Beryllium Fluoride 
Conveying is only one of the 132 unusual 


Ashes uses for Spencer Vacuum described in this 
Bauxite bulletin—yours for the asking. 


Bone Ash 
Breakfast Cereals 
Chemical Powders 
Cinders 

Dried Beans 

Food Products 
Lamp Black 

Lead Dust 

Metal Chips 

Oils 
Rice 
Sand 
Silica Sand 


PENCER VACUUM 


















CLEANING 


THE SPENCER TURBINE COMPANY, HARTFORD 6, CONN. 
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Buschman roll or wheel Portable Conveyors will roll out those jerks, 
sags, and lags in your production line. Don't let packages or materials 
pile up — keep ‘em moving. Put Buschman Portable Conveyors where 
they're needed . . . even outdoors. Let them get wet... Red Wheel 
Conveyors don't rust. 

Fully armored against moisture, they keep your 
materials rolling profitably. Representatives in 
principal cities. Write for Bulletin No. 10. 


Buschman 


THE E. W. BUSCHMAN CO., INC. 
4426 Clifton Ave., Cincinnati 32, Ohio 








REMOTE INDICATION OF RATE OF FLOW 


Laat la 





HAYS Veriflow 


TOTALIZING-INDICATING 



















For practically all liquids—tar, 
molasses, crude oil, grease, paint, 
varnish, syrups, etc., etc.—for measur- 
ing, indicating, totalizing flow of water 
and chemicals in continuous manu- 
facturing processes and numer- 
ous other uses. Its remote indi- 
cating feature is new—get the 


complete story. 


SEND 
FOR 
BULLETIN. : 
46- pointe . A ie aot MICHIGAN 


CITY. INDIANA. USA 

















The Use of Bearings 


Roller Bearings by R. K. Allan; 
second edition. Size 8% by 5% in.; 
400 pages, with index and bibliog- 
raphy; illustrated; cloth bound. Pub- 
lished by Pitman Publishing Corp. 
Price $8.50. 

As the author points out, this is 
the first comprehensive book on the 
subject of rolling (ball and roller) 
bearings which has appeared in the 
last 20 years. While the first several 
sections of the book are devoted to 
problems of a nature more closely 
allied to those of the designer than 
the plant engineer there still is a 
wealth of reference material avail- 
able should the need arise. The back 
portion of the book, however, is a 
different story. The first of these, 
Section X, Bearing Selection and Ap- 
plication, starts the ball rolling with 
detailed descriptions of all types of 
bearing application. 

This particular section is subtitled 
“Chiefly for the Machine Designer,” 
but the section, nevertheless, contains 
much information of value to the 
applier of the bearings. ‘‘Lubricants 
and Lubrication,” is completely in 
the province of the plant engineer as 
are the following sections on Limits 
and Fits; Fitting, Maintenance and 
Repairs; Performance in Service. 

There is much of value, in every- 
day application, to be gleaned from 
the first part of the booklet, too. Sec- 
tion II on Fundamentals, for exam- 
ple, describes the basic structures of 
the bearings and the reasons behind 
their specific applications, Two other 
sections—VIII and IX—are excep- 
tionally interesting and of consider- 
able applied value. The first of these 
is titled “Typical and Unusual Bear- 
ings,” and the second, a complete 
listing and tabulation of dimensional 
standards. 


Waterproofing of 


Concrete 

Concrete Waterproofing by L. E. 
Hunter. Size 8% by 5% in.; 128 
pages, illustrated, with index and 
bibliography; cloth bound. Published 
by Pitman Publishing Corp. Price 
$2.50. 

This is a comprehensive and prac- 
tical guide written for those who are 
concerned with the actual construc- 
tion of concrete. It covers those 
phases of concrete work where con- 
ditions arise which make it essential 
to adopt waterproofing measures 
General waterproofing principles and 
methods are included. 

Details of the composition and 
manufacture of the different com- 
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pounds are not covered since most of 
them are manufactured under secret 
formula. Many of these compounds, 
however, conform generally to the 
basic analysis shown in the book. 
The practical value of the book is 
immense; it covers the application ot 
the various types of waterproofers, 
from the time the material is mixed 
(cautions and precautions are ex- 
plained thoroughly) until] it applied 
under all types of conditions. For 
instance, complete details are given 
for application to basements, walls, 
roofs, rafts and facings. The use ot 
waterproofing-plugs in cracks and 
holes is explained and illustrated. 
Underwater concrete waterproof- 
ing, external painting and mem- 
branous waterproofing are other sub- 
jects which are thoroughly explored 


Industrial Management 

Modern Management Practices and 
Problems. Copyright 1947; size 6 by 
9 in. 38 pages, paper bound. Published 
by the American Management Associ- 
ation, 330 West 42nd St., New York 
18, N. Y. Price $1.00. 

This is number 139 of the associa- 
tion’s general management series. The 
book consists of a reprint of seven 
papers presented at a conference in 
1947. These cover personnel, produc: 
tion problems and policies, office or- 
ganization, new aspects of distribu 
tion, financial policy, insurance buy- 
ing, package development and mer- 
chandising. It is of interest to the 
plant engineer from the standpoint of 
relating his activities and interests 
to those of the company and com 
pany policy, and, to obtain a perspec- 
tive of the company policy and ts 
relation to industry as a whole under 
changing economic and social condi- 
tions. 


Steel and Heat Treating 
Tool Steel Simplified by Frank R. 
Palmer and George V. Iuerssen. Size 
6 by 9 in., 555 pp plus index, cloth 
bound. Published by the Carpenter 
Steel Co., Reading Pa. Price $2.00. 
This is the second edition of a book 
published 10 years ago and of which 
some 80,000 copies are in use, The 
authors are respectively vice presi- 
dent and chief metallurgist of the 
Carpenter Steel Co. While the book 
is intended as a handbook of modern 
practice for the man who makes tools, 
it is a valuable reference work for 
plant engineers in metal working in- 
dustries where the question of tools, 
tooling and heat treating must be con- 
sidered. It is divided into five parts: 
getting acquainted witr tool steel; 
selecting the right tool steel for each 
kind of tool; properties, heat treat- 
ment and testing of tool steel; things 
worth knowing; and useful tables. An 
interesting feature of the book is the 
graphical Tool Steel Selector of some 
60 pages showing the requirements, 
and types of steel to be used for dif- 
ferent tools such as picks, chisels, 
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DARTS — because in length 
of service they cost least. 


E. M. DART MFG. CO. 
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FREE... 


2 COMPLETE 


TABLES or 
THERMO OUPLE 
CHARACTERISTIC s 


THERMOCOUPLE 





Because temperature is one of the most important quantities measured in 
industry today ... and because thermocouples provide the most convenient 
method of measuring temperature... these two publications should be of 
interest to you. 


1. “TABLES OF THERMOCOUPLE CHARACTERISTICS” (GET-1415) gives the 
emf vs temperature characteristics of common thermocouple materials. 
These tables are the result of considerable engineering experience and research 
by the General Electric Company. Great care has been taken to make them 
as complete and as accurate as possible, yet convenient to use. 


2. “HIGH-ACCURACY THERMOCOUPLE WIRE” (GEA-4881) gives information 
on applications, selection, accuracy, and prices of various types available 
from General Electric. This should be helpful to you in selecting the proper 
materials for your temperature measurement applications. In addition, 
General Electric has excellent facilities for meeting special requirements in 
both insulated wire and completed thermocouples. 


Get your copies of these valuable booklets by writing today for GET-1415 
and GEA-4881. Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 


GENERAL @& ELECTRIC 


602-120 





With this MINUTE MAN kit you can 
cut keyways IN ONE MINUTE 


Here’s a TOOL KIT 
that will save you a lot of 


TIME and MONEY 









in GEARS COLLARS 
CUTTERS PULLEY HUBS 
COUPLINGS _ efc., etc. i 
Kit contains everything you need to cut complete range 
of keyway sizes— precision hand broaches, slotted bush- 
ings, shims, keyway stock. Used with du Mont or other 
Arbor Press. Cut a few keyways and you’ve paid for 
the Kit. 
\S : The du MONT CORPORATION, Greenfield, Mass. 
alt 1H + Please send me Descriptive Folder and Price List Q 
ww yP on ! COMPANY 
co je st0°7 ‘ 0 EEL EDA 
ahe GOtte CITY, nnn necssccnsssscosees 
pao his ws pow of NAME & TITLE 
sy wore 
pow HE te The du MONT CORPORATION 
jie ‘ GREENFIELD, MASSACHUSETTS 
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blacksmiths tools, dies, gear cutters, 
gages, hammers, knives, plastic molds 
boring tools, drills, etc. The book is 
well illustrated with color charts an 
microphotographs, drawings and 
chapter on spark testing. 


Acoustics 

Elements of Acoustical Engineeriny 
by Harry F. Olson, copyright 1947 
size 6 by 9 in., 527 pp plus index. Pub- 
lished by D. Van Nostrand Co., Inc. 
Price $7.50 

This is a second edition of a book 
originally published in 1940 by the au- 
thor who is Acoustical Research Di- 
rector, RCA Laboratories, As a result 
of the activities stimulated by World 
War II in both subaqueous and air 
acoustics, many new principles were 
evolved. These have been incorporated 
in the new edition. As in the first edi- 
tion, particular emphasis has been 
directed toward the development of 
analogies between electrical, mechan- 
ical and acoustical systems because 
engineers have found that the reduc. 
tion of a vibrating system to an anal 
ogous electrical network is a valuable 
tool in the analysis of problems. The 
book is highly technical and covers 
in detail, radio receivers, phonographs, 
records, sound and motion pictures, 
intercommunication systems, sound 
systems, sound pickup techniques, 
hearing aids, acoustical. treatment 
with separate chapters on under- 
water, ultrasonic and _ supersonic 
sound. 


Electrical Engineering 

Principles of Electrical Engineering 
by T. F. Wall. Size 5% by 9 in., 534 
pp plus appendix and index, cloth 
bound. Published by the Chemical 
Publishing Co., Inc.. Price $8.00. 

Electrical Engineering Problems 
and their solutions by T. F. Wall. Size 
5% by 9 in., 307 pp plus index, cloth 
bound. Published by Chemical Pub 
Co. Price $5.00. 

These companion volumes cover 
with unusual clarity the basic prin- 
ciple of the science of electrical engi- 
neering Emphasis is placed on the 
principles involved and their ~elation 
to engineering practice. Both books 
are highly mathematical and require 
a knowledge of calculus and complex 
quantities to follow in detail, How- 
ever, the clarity of the explanation is 
such that the basic principles can be 
grasped by one with a limited knowl- 
edge of mathematics. In the first vol- 
ume two chapters dea! with the use of 
complex quantities to show the ex- 
treme simplification to which :nany 
otherwise complicated problems can 
be reduced by this method of treat 
ment. The appendix contains test 
paper or examples that have heen ar- 
ranged to give emphasis to different 
aspects or principles dealt with in the 
individual] chapters 

The solution of these problems is 
found ir the second volume. The prob: 
lems have been drawn from the entire 
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field of applied electricity and magne: 
{{fsm and have been chosen from 
actual practice. The author is Lec- 
turer in Charge of the Department ot 
Mechanical and Electrical Engineer- 
ing at the University of Sheffield in 
England. 


Foundation Practice 


and Construction 

Pile-Driving Handdook by Robert 
D. Chellis. Size 5% by 8% in., 269 pp 
cloth bound. Published by the Pitman 
Publishing Corp. Price $4.50. 

This practical handbook is the first 
on pile-driving published in the United 
States for many years. Both the prac 
tical and theoretical sides of the sub- 
ject are covered with a full discussion 
of the types of piles available and 
which are best adapted to varying 
conditions. Available driving equip- 
ment and methods are also described 
in detail with data on steel and wood 
piles and the frictional resistance of 
piles in various soils with a thorough 
coverage of selection, design and con- 
struction. The chapters on the deteri- 
oration and preservation of piles and 
a 55 page appendix on specifications 
make the book particularly valuable 
and useful for plant engineers. The 
author is a recognized authority on 
pile and water foundation problems 
and has been a structural engineer 
with Stone and Webster for more than 
20 yr. The subject is covered from the 
practical side. 


Industrial Hazards 

The Industrial Environment ané It: 
Control by J. M. DallaValle. Size 6 by 
9 in., 221 pp plus index, cloth bound. 
Published by Pitman Publishing Corp 
Price $4.50. 

This is a practical manual on the 
vse ot engineering methods for the 
control of health hazards in factories. 
Lost time from accidents and illness 
from occupational diseases and gen- 
eral ill health take a tremendous toll 
economically each year, Adequate 
safeguards or the responsibility for 
providing adequate safeguards cannot 
be escaped by the Plant Engineer due 
to workmen’s compensation laws and 
various state and municipal codes. 
With the xception of dermatoses con- 
trol, this book is a short and practical] 
review of the subject giving the engi- 
neer all the working knoweldge re- 
quired. Furthermore, each chapter has 
a list of technical references for 
further study of the subject. 

The book is divided into twelve 
chapters and an appendix. The chap- 
ters on atmospheric environment, 
illumination and radiant energy, in- 


dustrial ventilation, design of loca! . 


exhaust hoods, design of exhaust sys- 
tems, and industria! dust collection 
are particularly good. Adequate data, 
charts and information are included 
in the book for the solving of most 
problems, The appendix is confined tc 
(Continued aon page 52) 
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@ The Niagara Aero Heat Exchanger is used as a 
liquid or gas cooler in many industrial processes such 
as cooling jacket water for engines or process equip- 
ment; cooling lubricants, cutting oils, quenching 
baths, electronic sets, transformers, controlled atmos- 
pheric processes; condensing of steam, vapor, acid 
gases; compressed air or gas cooling. 

Compared to conventional methods, it saves the 
cost of over 95% of the cooling water and its attend- 
ant piping and pumping. Its extra advantage, closer 
control of temperatures, has been found vastly more 
important in improving the efficiency of operation, 
increasing production and reducing maintenance 
troubles and expense. 

Write for further information and examples in 
specific processes. Ask for Bulletin 96- PE, 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
New York 17,N. Y. 
Field Engineering Offices in Principal Cities 


405 Lexington Ave. 


‘HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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....»A Report to the Readers of PLAN © 


@THE REPORT... 


With this issue, PLANT ENGINEERING passes its first half year of publication. It 
has been gratifying to see the response you have given it. Over 15,000 of you have taken 


time from your many daily problems to write to us for one reason or another. 


For those of us charged with the sale of advertising for PLANT ENGINEERING, it 
has also been an interesting, sometimes trying, but always worth while six months. In fact 


it has been a lot of fun. 


For example, there are now 46 of America’s leading industrial equipment manufacturers 
who use the pages of PLANT ENGINEERING to carry their sales messages to you. Here 


they are: 


@LIST OF ADVERTISERS... 


Anderson Co., The V. D. 
Anti-Corrosive Metal Products Co., Inc. 
Armstrong Machine Works 
Beaver Pipe Tools 

Biddle Co., James G. 

Buschman Co., Inc., The E. W. 
Cash Company, A. W. 

Chadsey Mfg. Co., Inc., G. R. 
Chicago Metal Hose Corp. 
Cochrane Corporation 

Cook’s Sons, Inc., Adam 
Crocker-Wheeler Elec. Mfg. Co. 
Dart Mfg. Co., E. M. 

Davey Compressor Co. 

Dillon & Co. Inc., W. C. 

du Mont Corporation, Inc. 
Economy Pumps, Inc. 

Flexrock Company 

Garlock Packing Co., The 
General Electric Company 

Hays Corporation, The 
International Nickel Co., Inc., The 
Jeffrey Manufacturing Co., The 


There is a still greater number of manufacturers that have said they will be using our 
pages as soon as their advertising schedules come up for review. Also a large group is wait- 
ing because they would like more information on these three questions: Is it true that every 
plant must have a plant engineer? Does he really have much to do with the purchase of equip- 


Jenkins Bros. 

Kinnear Mfg. Company, The 
Kirk & Blum Mfg. Co., The 
Klipfel Mfg. Co. 

Leslie Company 
Liquidometer Corp., The 
Mercoid Corporation, The 
Niagara Blower Company 
Nolan Company, The 
Powers Regulator Co., The 
Sarco Company, Inc. 
Smooth-On Mfg. Co. 
Spartan Tool Company 
Speco, Inc. 

Spencer Turbine Co. 
Superior Combustion Industries, Inc. 
United States Motors Corp. 
Waldron Corp., John 

Ware Brothers 

Wiley & Sons, Inc., John 
Worthington Pump & Machinery Corp. 
Yarnall-Waring Company 
Zurn Mfg. Co., J. A. 


ment that goes into his plant? Does he read PLANT ENGINEERING? 
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{ENGINEERING, and the request of a Favor 


@ PLANT ENGINEERING’S EDITORIAL POLICY .. . 


Editorial material that you read in PLANT ENGINEERING is produced in the field. From 
direct plant contacts the editors find out just what subjects and problems are of greatest 
current interest and importance. At the same time they determine the best sources of infor- 
mation to supplement their own knowledge and experience. 


The material is compiled and researched by individuals who, through previous study and on- 
) the-ground experience, are particularly well qualified to discuss problems of interest to you 
in your daily job of being a plant engineer. Then the material is “boiled down” to make its 
presentation to you as clear, concise and easily read as possible. The finished material must 
successfully compete in the judgment of the editors with all other material available as the 
most helpful to you before it is allotted the necessary space for publication. 


In this way the editors strive to provide you with the most helpful magazine you receive. 
Everything in it is written strictly from a viewpoint of your interest, with all time consuming 
material of a general or extraneous nature eliminated. The following list of recent articles, 
together with the number of reprints that have been ordered, illustrate what we mean. 








Engineering V-Belt Drives Cut Maintenance Cost ........ nae .. 3000 
How to Figure Cost of Painting Steel Water Tanks 2.000000 ccccceccncnenrnnnnmnrnnene 500 
Solving Problems of Vibration Control... ccccccccsssen eens tain 3000 
SOO TAY SII UN II icsccierrirncerencecssemneicencnniniomerencniontiticoniamnicninatenaias Si 
) UE SR Nowa scicsenccetcee sacri cccte ara eee 100 
Where Glass Pipe Fits in Industry............. ROR hss aae eaacate te eoc. ean merece tanec a 


@ THE FAVOR... 


We would like to know how we are succeeding in our efforts to be of service to you. Between 
the pages of this report is a postage-prepaid postcard which carries five simple questions 
about the responsibilities and reading habits of plant engineers. 


WOULD YOU PLEASE TAKE A MOMENT TO CHECK AND RETURN THE POST- 
CARD? THANK YOU. 


Advertising Sales Manager 
Technical Publishing Company 


@ P. S. To Advertising Managers and Agencies: 


When in doubt ask your company’s or client’s plant engineer: 1. What does he 
buy?; 2. What does he read?; 3. What does he think of PLANT ENGINEERING? 


Plant Engineering 


Published by TECHNICAL PUBLISHING COMPANY 
53 West Jackson Blivd., Chicago 4, Ill. 
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yOu’LL HAVE 
IT BEFORE 
COMING LUNCH, SIRI 


ALONG? 


Just like being in 
the same room... 
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YoU DON’T WASTE A SECOND with 
Executone, the electronic inter-com! 
You just press a button... and talk! 
Instantly your voice is carried to the 
person you want and the reply comes 
back clearly and distinctly. You never 
wait for an open line to “get through.” 
Executone eliminates the endless 
running from office to office. It frees 
your switchboard for outside traffic — 
increases the efficiency of your entire 
organization. It will pay you to get the 
whole story. Mail coupon today! 


Unconditionally 
Guaranteed! 
Over 100,000 UL- 
approved and guar- 
anteed installations 
from coast to coast 
prove Executone’s 
dependability and 
leadership. Sales 
and service in 
principal cities. 

. 





Two stations cost as 
little as $61. 
Systems with up to 100 stations available. 


Lecilone 


COMMUNICATION & SOUND SYSTEMS 





—_— ee See ee ee Oe SR See ee 
Mail Coupon for Further Information - 
EXECUTONE, INC. Dept. £10 i 
415 Lexington Ave.. New York 17, N. Y. 4 

Without obligation. please let me have— i 

New booklet. “*How to Solve t 
Communication Problems” 

A look at EXECUTONE in my office - 

Name. -_ i 

4 

Firm. 4 

Address City > : 





Plant Engineers’ Library 
(Continues from page $9) 


a complete review of good basic indus 
trial healtb principles applying par 
ticularly to new buildings and addi 
tions covering space requirements, 
water supply, locker and washroom 
facilities, lighting, ventilation, toilet 
and washroom facilitie:, personne! 
services, cafeterias and general house 
keeping. 


Structural Data 

Building and Structural Tables vy 
Frederick Hyde Blake. Size 6 by 9 in. 
226pp plus index, cloth hound, copy 
right 1947, Published by Chapman 
and Hall Ltd., 37 Essex Street, Lon 
don, WC2, Enyland, Price 21 shillings 
net (approximately $4.25). 

A practical handbook for engineers, 
builders and architects presenting in 
convenient form data most frequently 
required in the design and construc: 
tion of buildings. The book is mostly 
in the furm of tables with only suffi 
cient text to explain the tables and 
the nomenclature, These tables are 
arranged or grouped in the order nor- 
mally followed by the designer in com 
puting loads, commencing with the 
roof and ending with the foundation 
The carefully arranged and wel) pre 
pared index has been added for ready 
reference, General subject classifica. 
tions cover roofs, walls, floors, beams, 
foundations, services and fittings and 
general tables. 


Practica] Welding 

Lessons in Are Welding, Thire edi- 
tion, size 5% by 8% in., 158 pp, semi- 
flexible simulated leather binding, gola 
embossed. Published by the Lincoln 
Electric Co., Cleveland, Ohio. Price 
50 cents in the United States, else- 
where 75 cents 


This book is designed to assist new 
and experienced welders as well as 
to be useful to any person interested 
in, or concerned with, the subject ot 
are welding. It is based upon the se- 
ries of lessons given in the Lincoln 
Are Welding School, It covers the 
fundamentals of welding and incor- 
porates a wealth of new information: 
New procedures covering large elec- 
trodes with recommendations as to 
their use; lessons in pipe welding: 
data on the specification of welding 
operators; a complete discussion of 
distortion with recommendations re 
garding its prevention and control, 
and a complete description of the 
principles of hard facing. 


Diesei Engines 

The Modern Diesel by Vliver F. 
Allen, Copyright 194%, size 6 by 9 in.. 
268 pp, cloth bound. Published by 
Prentice-Hall, Inc. Price $5.00. 

This book is comprehensive though 
not technical and makes interesting 
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KEEP YOUR MOTORS 
IN GOOD REPAIR! 


ELECTRIC 
MOTOR 
MAINTENANCE 


By W. W. McCULLOUGH 
District Manufacturing and Repair 
PDenartment, Westinghouse Electric 
Corporation 








In_ this find 
everything you should know 
about the maintenance and 
repair of electric motors, 
described 


book you'll 


in easy-to-under- 
stand language. It is in- 
valuable for ready refer- 
the job. The 


author describes in full de- 


ence on 
tail the procedures to fol- 
low in inspecting each type 
He discusses the 
construction of each motor, 
the methods used to test it, 
He also 


covers cleaning and drying of 


of motor. 


and the tools to use. 


motors. 


CONTENTS INCLUDE: 


Good Maintenance and What It 
Means; The Mechanical Assem- 
bly of the Motor; Sleeve Bearings 
and Lubrication; Ball and Roller 
Bearings; Kingsbury Thrust 
Bearings; Current Collecting De- 
Air 
Materials; 


v ces; Gaps; _Insulation- 


Insulation - Cleaning 
and Drying; In- 
sulation Testing; 
The Induction Mo- 

The Direct- 

Current Motor $ 

The Synchronous 

Motor; The Gear 

Motor; Motor- 

Generator Sets. 





tor; 


1947 


126 pages $2.00 


ON APPROVAL COUPON 
JOHN WILEY & SONS, INC. 





A 


440 Fourth Ave., New York 16, N.Y. 


Please send me, on ten days’ approval, 


a copy of McCullough’s 
MOTOR MAINTENANCE. 


ELECTRIC 
If I decide to 


keep the book, I will remit $2.00 plus 
postage; otherwise I will return the book 


postpaid. 
Name . 
Address .... 
Cite... 
Employed by 
PE-5-48 


State... 


Colteiiediad of Offer not_valid, outside 5.) 











reading for anyone desiring to know 
about the principles upon which the 
modern Diesel engine is built. It cov- 
ers the history and the evolution from 
the early awkward machines to the 
present light-weight engines. A large 
part of the book is devoted to pic- 
tures. The author's objective was to 
give the history and backg.ound of 
this prime mover without equations 
or charts, and, to show typical ex- 
amples of engines as built today in a 
variety of types and sizes. 


Personne! Training 

Management Leader’s Manual for 
Operating Executives, Supervisors 
and Foreman. Copyright 1947, size 6 
by 8% in., 190 pp, spiral hound in blue 
leatherette. Published by the Ameri- 
can Management Association, 330 
West 42nd St., New York 18, N, Y. 
Price $3.00. 

The first of a series of handbooks 
on the improvement of individual and 
group relationships in business and 
industry. The book is designed pri- 
marily for operating men, supervisors 
and foreman. Compiled from articles 
by well known executives and man 
agers, it is divided into several sec- 
tions covering leadership, interview- 
ing and counseling techniques, and 
means of diagnosing organization 
problems. There is also a section on 
tests to determine th: qualifications 
for management leadership, 





Industrial Organization 

Principles of Modern Industrial Or- 
ganization by Walter Rautenstrauch. 
Size 6 by 9 in., 309 pp, cloth bound. 
Published by the Pitman Publishing 
Corp. Price $3.75. 

This is the third printing of a book 
copyrighted in 1943 and written by 
the Professor of Industria] Engineer- 
ing at Columbia University, It is of 
particular interest to the plant engi- 
neer in showing the relation of his 
operation to a typical industria] or- 
ganization which, from an operationa! 
standpoint, the author splits into five 
functions: the desig: function; the 
storekeeping function; the sales func- 
tion; the purchasing function; and the 
plant engineering function and main- 
tenance function. The chapter dealing 
with plant engineering consists of 33 
pp with the emphasis placed on main- 
tenance, The alance of the _ bool. 
stresses organization, manag?ment 
and administration operations, the 
economics of manufacture, the or- 
ganization and flow of work, schedul- 
ing, planning, dispatching and over 
all company policies. 





Any b: >k advertised or reviewed iu 
this issue may be purchased from 
the Book Department, PLANT EN- 
GINEERING, 53 W. lackson Bivd.. 
Chicago 4, Ill. Only books published 
in the United States for delivery in 
this country are available from the 
Book Department 
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How to Keep Equipment 
FULL of Live Steam 


Prompt and full drainage 
of condensate and venting 
of air and non-condensible 
gases are among the most 
important factors in main- 
taining maximum heat in 


How to GAG \ i 


those 
noisy 


Your best bet, 
say hundreds of 
plant engineers, 
is Albany Gear Lubricant. It’s made 
especially to quiet gears and retard wear. 
Won't drip when gears are idle or in 
motion. These other Albany Lubricants 
help save power and maintenance dollars. 


ALBANY BEARING Lubricant 


(Ball or Roller Bearing) Will not 
separate or oxidize assuring long life to 
bearings. May be used in hand grease 
guns. 


ALBANY ROPE DRESSING 


Penetrates the strands thoroughly. Lub- 
ricates and penetrates the core. Water- 
proof. 


ALBANY PENETRATING OILS 


(Clear or Graphite) Quick-acting. Cuts 
rust as well as lubricates. Loosens sticky 
valves, eliminates squeals. 


FREE: Send for Your Copy of The Al- 
bany Recommendation Chart. It’s Help- 
ful and Informative. 


ADAM COOI’S SONS, : 


Vhip-s y Nh 7d ny LI V4: uling Pro. Wha 


LINDEN, NEW JERSEY 











kettles, coils, etc. Two 


reasons why Nicholson 





thermostatic steam 

prove superior in test after 

test: (1) operate on lowest 
temperature differential, 5° to 15°, 
depending on trap size and steam 
(2) 2 to 6 times average 
We'll gladly send 


traps 


pressure. 
drainage capacity. 
one for testing. 

5 TYPES FOR EVERY APPLICATION 
— process, heat. power; size 4%” to 
2”; press. to 225 Ibs. Bull. 544 or see 
Sweet's. 





Valves *% Traps * Steam Specialties 





E N REE 
W. H. Nicholson & Os. Dies ene Fh. 
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MAKES BASEMENTS DRY! 
Leaks in concrete walls can be stopped quickly with FLEXTITE. 
Actually seals against water pressure. Converts wet basements 
into dry useful space. Efficient as a plaster coat for sealing off 
water and dampness. Used in elevator pits, tunnels, dams, tanks, 
retaining walls. In reconstruction work, _— pillars and beams 
can be quickly reshaped, with FLEXTIT 


coe ow FRae TRIAL OFFER 


Details of 


FLEXROCK COMPANY 
3615-F Cuthbert St., Philadelphio 4, Pa. 
Canadian Office: 21 King St., E., Toronto, Ont. 


Please send me complete FLEXTITE information and details of 
TRIAL ORDER PLAN — no obligation. 


Name ............... pain aaa ciaetnlaiescenicises tapas 
COON sci 5 
I Ssistiiccicssrasccosnticniess 
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STOPS OVER-HEATING 
Saves Steam 
Often Pays Back 
Its Cost 3 to 6 Times a Year 
They are easy fo install 
Ruggedly Built 
Widely used for Water 
Heaters, Industrial Processes 
and by makers of machines 
requiring a simple depend- 
able control. 


















WRITE FOR CIRCULAR 2511 


THE 
Powers Regulator Co. 
2746 Greenview Ave., Chicago 14, Ill. 
Offices in 47 Cities 
See Your Phone Book 






FOR LIQUIDS OR AIR. 


CONTROLS HEATING 
OR COOLING MEDIUMS 


SELF-OPERATING 
Needs no Compressed 
Air or Electricity 


No. 11 TEMPERATURE 


REGULATOR 








and Sheet Metal 


The quick-hardening, fast-clinging, 
temperature -resistant properties of 
Smooth-On No. 1 Iron Cement make it 
just right for countless repairs in indus- 
trial plants, shops, homes. It seals 
cracked castings, stops leaks in breech- 
ing, tightens loose rivets, bolts, screws 
and machine parts. Does not require use 
of heat or “gadgets”. Any handy man 
can use it successfully. Buy Smooth-On 
No. 1 in 1-, 5- or 20-lb. size and keep 
it handy. If your supply house hasn't 
Smooth-On, write us. 


> FREE famous Repair Handbook 


Now in its 28th edition, this 40-page, fully 
illustrated, pocket-size manual shows many 
short-cut, time-saving, money-saving repairs to 
machinery, equipment, pipe lines, etc. Drop us 
a line for YOUR free copy. 


SMOOTH-ON MFG. CO., Dept. 85E 
570 Communipaw Ave., Jersey City 4, N. J. 
$0.292 


Do it with SMOOTH-ON 

























THE IRON CEMENT OF 1000 USES 
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Bulletins. 
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Electrical 


Floor Outlet Boxes--This is a 4 page pulletin, Form 
553, describing the product of this firm that is made to 
be installed in floors to furnish handy outlets for powe1 
telephones, signal, and bell systems. Photos. sketches, and in- 
stallation shots show the construction and application otf the 
boxes and suitable fittings. National Electric Products “wd 
Fractional Motors--The triple protected motors of this 
102 company are described and all the features and capa- 
cities listed for each ot the 3 types offered. The use of 
the syncrosnap starting switch in these motors is highlighted 
Torq Electric Corp. 
Electric Motors Price List—This & page bulletin tists 
the prices of this firm’s electric motors and flexible 
couplings. The motors range from % to 75 hp and are 
available in both ac and de with all different types of construction; 
i.e., drip-proof, protected. explosion proot. totally enclosed, ana 
others. Various types of windings are available. Flexible couplings 
and motor controls are listed similarly. No. SP-1C. Crocker 
Wheeler. 
General Catalog ot Electrical Equipment—This 50 page 
10 oe describes the line of equipment offered together 
with listings of sizes. capacities. types. and in most 
cases. prices Equipment offered includes: Busways motors 
switches, panelboards. control center units. connectors, lugs, fuses. 
motor starters. and infra-red ovens. Three pages of genera! ap- 
plication data are given. Trumbull Electric Mfg. Co. 
Portable Electric Hand Lamps—The uses to which this 
5 hand lamp may be put are given in this 8 page folder 
with the various models presented. Explained is how 
some models may be plugged into standard circuit and the re- 
chargeable wet cell lamp. U-C Lite Mfg. Co. 
Industrial Infrared Lamps—This (tt page _ obulletin 
106 A-3817 Rev. describes the possible uses to which infra- 
red lamps may be put and how they are applied to 
various applications. Engineering data for desifning infrared 
heat installations are given Explanation claiming most efficiemt 
method of heat transmission is given. Many different arrangements 
of lamps shown :n actual! cases. Westinghouse Electric Corp 
Self-Lubricating Bearings. Motor Brushes—This 4 page 
107 bulletin tells of the products offered by this firm in the 
way of bearings and brushes and NTC units. Capacities 
and applications of brushes and contacts are given. Keystone 
Carbon Co 
Cable or Wire Connectors Selector—A 12 page indexed 
10 bulletin (No. 47Q4) that aids rapid determination ot 
the type of connector wanted for a certain job. 
Terminals taps, T-connectors, splices. are the divisions of index. 
Sizes, capacity ranges, type of fastening, and the various ap- 
plications to which they may ove applied are listed Burndy 
Engineering Co. 
Electric Generator po gr nee egpitnen folder ilustrates 
109 and describes a line of electric generator equipment for 
plant operation. Shown are motor generators with 
capacities ranging from % to 20 kw. metal-plating equipment 
available in sizes ranging from 5 to 2U Kw. metal coloring and 
finishing and finishing equipment, materials handling equipment, 
special battery chargers. electro-power units, buffers and grind- 
ers, air compressors, magnet service generators and automotive 
batterv charging equipment. Motor Generator Corp. 
All-Electric Unit Heaters—This 16 page catalog No. EC- 
110 4, describes the comp-ete line of unit heaters from 
1500 to 60,000 watts. The book is fully illustrated with 
many installation pictures heaters, controls and wiring diagrams 
and contains a Heating —— Sheet to assist in solving in- 
dustrial heating probiems. It also carries a full page of il- 
lustrations of the complete line of portable and bilt-in-wal! 
heaters. Electromode Corporation. 


Instruments 


Instruments—The recording, speheating. and control- 
111 ling instruments made by this firm are described. These 
include flow meters, venturi tubes, flow recording 
orfice plates, etc Builders-Providence, Inc. 
Adjustable Angle Thermometers—This is a 4 ge 
112 onulletin describing the industrial thermometers offered 
by this company. The construction and adjustable angle 
feature is explained. Three sizes are offered with many possible 
sizes of sockets offered for various applications. Bulletin AA48. 
Weksler Thermometer Corp. 
Tachometers—Nine different modeis of tachometers are 
11 described in this 4 page bulletin. The tachometers have 
ranges ot from 100 to 100, rpm and are available in 
from 1 to 5 ranges in one instrument with various models avail- 
able for other ranges. The hand tachoscope combining revolution 
counter and stop watch is also described. Herman H. Sticht Co., 
Inc. 
Gears and Speed Reducers—Complete catalog ot! this 
114 firm has 124 vages und is really complete. It contains 
in addition to ful! expianation of products, engineerin 
data for applying gears and speed reducers. Gears include spira 
bevel, helical, worms, and spurs. Chains and sprockets are als< 
given as is the latest development, the motorized speed reducer: 
in % and % hp. Many pages of application data for figuring sizes 
stresses and strains are provided. The Ohio Gear Co. 
1 Small Hydraulic Couplings—This 12 oes, DOOK ex- 
or 


plains the small hydraulic couplings to 80 h 
made by this firm. Photos, charts Genenstone and on 


Power Transmission 
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away drawings are used throughout. Installation data tables. 
drive charts, help selection. Twin Disc Clutch Co. 
1 1 Waterproof Leather Cement—The 3 main products of this 


firm are descrited on this catalog sheet. Stick belt 
dressing. waterproot leather cement and belt preserver 
tor leather belts. Characteristics ana suitable applications are 
given. J. E. Rhoads ana Son ‘sia 


s. 

Flexible Coupling Application—The new, 8 page 

presents a story ot flexible couplings; their design, ap- 

plication, selection and prices. For clarification cutaway, 
expioded photos and drawings are used. Diagrams of types of 
shaft misalignment are shown, and charts make the selection 
and ordering ot couplings easy. Chain Belt Co. 

Preventing Reverse Rotation—Bulletin 10,080 illustrates 

and describes the construction and operation of the 

backstop to prevent dangeous reverse rotation of con- 
veyors, elevators, windiasses, winches, and all other applications 
where reverse rotation is dangerous. The bulletin contains speci- 


fications, and mountine dimensions. An exploded view shows how 
the unit functions. The Falk Corp. 


Materials Handling 


Conveyor Belts—This 4 page catalog section explains 
the yardsticks used to differentiate grades of belting. 
Pictured and described are the conveyor belts with 
the common application tor each. Types of surfaces available are 
also given B. F. Goodrich Co. 
Unit Loads—The handling. shipment and storage ot 
T unit loads are ainply discussed and illustrated in this 
16-page Bulletin No. 2. The bulletin was prepared for 
the purpose of econ pd attention to the large potential savings 
which may be realized by a more genera! application of the unit 
load principle. The case history method of describing the uses 
of the various types of material handling equipment is employed 
Discussed are such items as the fork truck principle, the hand 
or foot-lift pallet truck, combination systems. pallets’ usage. 
loading and unloading of cars. etc. Three graphs show relative 
costs of caespertns material by different means. and stacking 
equipment. Electric Industrial Truck Association. 
Fork Truck-Push-Pull Attachment—This push-pull at- 
121 tachment is shown to consist of three basic parts. a load 
carrying plate, a pusher rack and a gripper jaw Com- 
plete specifications are given in this 8-page bulletin. together 
with drawings and photographs of the unit. The carrying plate 
is shown to replace the ordinary torks of a fork truck and is 
for the purpose of holding and supporting a load Clark Equip- 


ment Co 
122 lift truck is described and illustrated in this leaflet 
Such features as the single frame construction, 18( 
deg elevating range, easy rolling and others are explained 
Specifications are given. Lyon-Raymond Corp. 
Articulated Fork Truck—This 4000 lb capacity. end con 
2 trol, articulated fork truck is described in a 4-page 
Bulletin 1330-d. It is shown how the steering is ac- 
complished by “‘articulating’’ or hinging the frame ‘omplete 
specifications are =. The power my is listed. A page 
of drawings include illustrations which show how truck may be 
moved into various positions. Baker-Raulang Co. 
Mine Conveyors— Booklet of 16 pages describes each ot 
124 the sections comprising a complete conveyor. Three types 
are offered. Clarification is also given regarding the 
rigid and demountable types of intermediate sections Explained 
is the company policy of assuming unit responsibility Hewitt- 
Robbins Inc. 
125 describes and iilustrates in detail the operating mech- 
nisms whick are basic to all different types. Each of 
the seven types are described and illustrated in detail. Recom- 
mended uses, capacity, weight. battery characteristics. speeds 
dimensions, electrical characteristics. mechanical characteristics 
and general! characteristics are given. Different types of rectifiers 
and motor generator areere or charging both lead or Edison 
batteries are described. The Yale & Towne Mfg. Co. 
Materials Handling Suggestions—This 12 page bulletin 
2 resents the story of electric trucks for materials han- 
ling. Drawings, photos. sketches, show the part unit 
toads and lift trucks can ply in handling various types of ma- 
terials. The Elwell-Parker Electric Co. 
Gasoline Shovel, Crane, ‘Dozer—An & page bulletin 
127 (Form 172) describes the machine built by this firm 
for use in handling loose materials. Application photos 
and sketches show how the machine may be used to load, carry. 
and dump materials and how it — be used as a bulldozer or 
crane with different attachments. Specifications are given. The 
Frank G. Hough " 
Truck Body tor Hauling Mixed Concrete—Bulletin ex- 
128 plains the construction and operation of this truck body 
and all the attachements for it. Many application photos 
and close-ups show the various uses the attachments may 
put to. Maxon Construction Co., Inc. 
Truck Casters—Complete mete data, including 
129 hotographs, and catalog tables are included in this 
20-page bulletin describing a_ line of truck casters, 
wheels and wheel mountinys and position locks. A load ca- 
pacity selector shows load ratings and pounds per casters for 
reguiar and ‘“grooved-wheel’’ casters. Complete specifications 
are detailed. and the construction features are illustrated. Bassick 
Co. 


Single Stroke Lift Track— A 2500 Ib capacity singie stroke 


Catalog ot Powered Hand Trucks—A 30 page bulletin 


Building Maintenance 


Floor Patch and Resurfacer—A 4 page bulletin on floor 

130 + and resurfacer that can be applied with a trowel. 

he products are offered as a unit. primer. resurfacer. 

and dryer. Directions for application are given. Quantities avail- 
able are listed. Flexrock Co. 





Mark the numbers of the bulletins you wish 
to receive on the no obligation, no postage 
card between Pages 10 and 11 and 50 and 51 
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WARE 


HI-LAG 


The Fuse That Science 
Built Cool to Prevent 
Excessive Heating 
During Heavy Current 


Loads and Long Service 


When you make that next 
fuse installation, consider the 
World’s Best and Coolest Op- 
erating Fuse—try WARE HI-LAG. 

You will then see for your- 
self how the WARE HI-LAG stays 
cool under conditions that or- 
dinarily cause overheating — 
you will see why its good busi- 
ness to standardize on a prod- 
uct that ends costly delays—needless production shut- 
downs and interruptions. 

There’s higher lag for motor starting overloads—stronger 
lag for operating current surges—lower contact resistance, 
reduced heating and larger and stronger terminal connec- 
tions. The double-bridge assembly at left is another cool 
construction feature, helping to lower contact resistance 
and excessive heating. 


Write for fuse booklet No. 4500 
giving all features, sizes and details. 


\V vi; l) + 
WW /ANRIE: nol hens 4450 W.LAKE ST.-- CHICAGO 24 ILL 





DOUBLE BRIDGE 
ASSEMBLY 


Spring tension, 
double contact area 
on link. 

Links centered in all 
casings. 

Double Fibre Bridge 
for Alignment and 
Strength. 

Screws Locked— 
Only one wrench 
needed. 

Insert either end in 
Casing. Minimum 
of parts. 


APPROVED BY UNDERWRITERS” 
LABORATORIES 
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36-31 SKILLMAN AVE., LONG ISLAND CITY,I,N.Y. 








OVERLAYS 
PATCHES ¢ 
Concrete or 


Wood Floors 


Resurface or patch broken concrete floors with tough RUGGEDWEAR 
Here's a material which will stand up under the most 








punishing traffic conditions. Simple to install—no chopping or chip- 
ping required. Merely sweep out the spot to be repaired—mix the 
Holds solid and tight right up to irregular 


Provides a firmer, tougher, 


material—trowel it on. 
edge of old concrete. 
smoother, more rugged wearing surface. 
doors or out. Dries fast. 


MAIL COUPON for 


FREE TRIAL OFFER 


FLEXROCK COMPANY 
$615 Cuthbert St., Philadelphia 4, Pa. 
Canadian Office: 21 King St., E, Toronto, Ont. 


Please send me complete RUGGEDWEAR 
mation and details of TRIAL ORDER PLAN—no 


























the characteristics and specifications of this solution 
for cleaning or etching concrete, masonry, magnesite ana 
terrazzo floors. Steelcote “. Co, 
1 Colored Concrete Floors—This extremely hard concrete 


131 Floor Cleaner and Etcher—A catalog sheet describing 


that can be used to give color harmony in factories. 

reception rooms and garages, is described in 4-page 
Bulletin 622. It is shown to be capable ot being used in and 
outdoors and in wet places. Numerous drawings illustrate its 
uses. Truscon Laboratories. 

Protection with Paint Plan—This is a sheet explaining 

how this firm will take the facts that you give them on a 

sheet for the purpose and show by means of a graph 
just how they claim they can save you time, money and materia! 
if you follow the graph. Prufcoat Laboratories, Inc. 

Concrete Hardener—A catalog sheet that describes the 

4 ——— ot the product and the applications to which 

t is suitable. Instructicns are given for application to 
new or old work. RX Chemica! Co. 

Vibration Isolating Mounting—This catalog sheet 
4 describes a new anti-vibration mounting of this company. 

Types, load capacities. vibration frequency ranges, and 
sizes are given on this small mounting as well as dimensional! 
drawings for selection. The Korfund Co., Inc. 

Glare Stopper—This catalog sheet describes the product 
1 d said to stop glare. cut heat transmission, with practically 

no toss of light. Product is applied to windows in 
offices. factories. Skybryte Co. 

Hot Seat for Pests—For ayproximately 3U cents a month 

this electrocuter wil) heic to eliminate rats, flies, moths. 

and other night insects. A light draws the pests by 
curiosity and the current finishes them. Rats are killed by plac- 
ing the electrocuter in runways and blocking surrounding area 
so they are forced over the electrocuter. 6 pages. Insect Electro- 


cuter 0. 
Tools 


Jacks, Mechanicai and Hydraulic—A 40 page catalog. 
13 No. 203, which describes the many types and kinds otf 
acks with listing of capacities, size. amount of lift. 
weight, types of heads available, and the various applications tc 
which they may be put. Application photos show how and where 
they may be applied. Prices of most are listed. Duff-Norton 


Mfg. Co. 
Mounted Grinding Wheels—This 6 page folder explains 
13 the product of the firm. self-centering mounted grindine 
wheels and spindle adapters. Photos of the wheels and 
a cut-away sketch illustrate and further explain the text. J & - 


Tool Co. 

Metallizing—Vol. 4, No. ¢ 18 a 12-page news bulletir 
140 presenting a pictorial representation of this metal! spray 

ing process. The problem of metal wear is discussed and 
illustrated with appropriate photographs, followed by other photo- 
—— showing the use of a metallizing gun. A low-air metalliz 
ng gun is then described and illustrated. Booklet closes with a 
discussion ot bonding and how it can be made easy Metallizing 
Engineering Co., Inc. 

Buffing Materials—This is a specimen sheet with samples 
141] attached of the materials available for buffing from 

this company. Bulletin FDB-3. Divine Bros. Co. 


Heating, Piping, and Accessories 


Y-Type Pi Strainers—The sizes, dimensions. and iist 
142 prices of these Y-Type pipe strainers for steam, gas 
air, water and oil lines are given in Bulletin 184. In 
sizes from % to ¢ in. and up to 250 psi these strainers have brass 
or stainless steel screens. Armstrong Machine Works. 
Flexible Monel Tubing-—-The advantages of Mone tor 
43 many uses is listed in this 6 page folder on the product 
ot this firm. The temperatures that it will stand and the 
corrosive agents it resists are listed. Tables of epestieation give 
the sizes available. their dimensions and working oressures 
Titeflex Inc. ; 
Pi Supports and Hangers. — Type--This 4 page 
144 oulletin No. 316 describes the development, application 
and installation of the line of pipe supports made by 
this firm. Specifications to be followed for ordering are given 
with dimensions and load to be supported. C H Leibfried Mfg 


rp. 
— Quick Couplers—Catalog Sheet No. 48-1 cites now the 
145 fingertip surface on these nose couplers allows a_firm 
grip with —e little chance of slipping fingers. Table 
lists prices and sizes. Electrimatic Div., Simoniz Co. 
Heaters—Bulletin C-11, 4 pages, describes the severa: 
type of heaters offered. Listed and explained are hori- 
zontal discharge propeller fan type unit heater. vertica! 
discharge unit heaters. convector radiators, heating surfaces. 
blower fan oan, heaters, and direct fired oi] or gas heaters. 
irtherm Mfg. Co. 
“ Gas Fired Heating Units—-lhe severai difterent types ot 
4 unit heaters and furnaces made by this company are 
pictured and described in this 4 page bulletin. Tables 
give capacities and sizes with dimensions. A brief discussion of 
possible applicaticns of each type is given. Surface Combustion 
orp. 
“ay Float Type Steam Trap—A 4 page bulletin describing the 
148 construction, operation. sizes. and capacities of this 
steam trap. Prices are = Parts list and prices alsc 
iven. Advantages and optional features are discussed. The 
avitt Machine Co. 
Industrial Hot Water Heaters—Instantaneous not water 
149 heaters made by this firm are explained, illustrated 
with cutaway otos. and installation diagrams show 
now they may be installed in systems for heating hot water. 
Tables of capacities and sizes are given. General Fittings Co. 
Modulating Regulators- Eight fold out pages explain 
] with many diagrams the uses to which the products of 
this firm may be put. Numerous cutaway drawings 
depict the construction and operation of the equipment which is 
Suitable for heating. ventilating and air conditioning. Fulton 
Sylphon Co. - 
Condensate Return System--This 2U page bulletin ex- 
151 lains in detail with colored flow diagrams. , line 
rawings, application ohotos. and line layouts of whole 
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3ystems the part this device plays in a condensate return system. 
Double page spread presents dimension drawing for high rressure 
return svstem. Survey sheet is included so that maker can tell 
whether unit would help. Cochrane Corp. 

Underfeed stokers—A ram type. singie retort. side dump. 
15 underfeed stoker, suitable for carrying loads up_ to 

the maximum usually required of a single retort. under- 
teed stoker is described in this 4-page Bulletin SB-25. Included 
are three specification drawings and tables of dimensions and 
capacities rie City lron Works. 

Flexible Tubing— Bulletin No. 2 ana price tist pg in- 
15 Stallation data on the flexible tubing made by this 

company for use In conveying air. waste vases. engine 
exhaust non-abrasive materials, and for serving as expansion 
joints and protecting boots for machinery. Specifications and 
characteristics of the various types are given and the applications 
possible listed. American Ventilating Hose Co. 

Tank on Skids—This 4 page bulletin describes and gives 
15 capacities of the tanks made by this firm for holding 

butane or propane and mounted on skids. Two capacities 


available. 1600 and gal. Black. Sivalls & Bryson. Inc. 


Sanitary Facilities 

Water Coolers—This illustrated book of 28 pages tells 

the story of the water cooler of today as compared with 

the past and why it should be used by all tc furnish 
cool, clean, drinking water. The book does not attempt to present 
engineering data but simply the story of why the modern water 
cooler ts superior. [1 does get into the locating of coolers and the 
number needed for amount of people working. Type ot work 
being done is discussed. Drawings present different types of 
installation. The Drinking Water Cooler Mfgrs. Association. 

Perspiration Soakers—This catalog sheet describes the 

practical head band made by this firm for use of 

persons working in hot spots. This head band is of 
continuous absorbing materiai Mine Satetv Appliances Co. 


Miscellaneous 


Guide of Welding Symbols for Draftsmen -lhis is a 6 
page foldout sheet 3 ring punched for the use of drafts- 
men when designing equipment to be weided It is 
made up in most convenient form for filing or tacking on voard 
Table of Base metais and vroperties of weld metals is also given 
Lincoln Electric Co 
Uses of Nickes Alloy Steels--The 26 pages of this Dook 
15 explain the properties and uses of heat treated wrought 
nickel] alloy steels with charts, tables. cutaway and 
application photos, and text. The properties are presented for 
water or oil quenched, tempered, and case hardened nicke! allov 
steels. The various alloys and the series they make up are given. 
Internationa! Nickei Co., Inc. 
Tensile —— Tester—Described and illustratea with 
diagrams and photos in this 16 page bulletin is the 
electro-hydraulic tensile strength tester. Listed are 
models and ranges available, operational! details. accesso items 
and component parts. Text explains the construction and 9%pera- 
tion. No. P-478. Thwing-Albert Instrument Co. 
All Metal Lock Nuats—This 6 page fold out sheet snows 
16 now the lock nut works in application and gives the 
different stvies in which it 1s offered Advantages ot the 
ali metallic feature are highlighted. Laminated Shim Co., Inc. 
Industrial Ovens-—Contained in this excellent bulletin 
T of 22 pages are picture stories of this line of industria. 
ovens tor enameling, drying and baking. Typical in- 
stallation photographs indicate the various uses of the ovens. 
Included is a two-page installation drawing of an oven used ir 
a plant manufacturing automobile tamps. Kirk & Blum Mfg. Co 
Selecting An Air Compressor—In this 12 page obulletir 
62 of neavy stock are all the tables, charts. and examples. 
needed to select an automotive air compressor. Book is 
nothing but information. Tables on requirements ol! 
equipment, cylinder dia to overcome load. volumes of air tor ap- 
plications, flow of tree air through orfices; wire size, pipe size 
and efficiency in cu ft per kw are provided to aid in the selection 
ot a compressor. Also included are installation and maintenance 
instructions. Pneumatic Automotive Equipment Assn. 
Adhesives—This 28 page brochure contains 4 pictures 
163 cites 18 case nistories, and tists 26 of the more than 
1,006 tormulas offered by the company’s adhesives and 
coatings division. Pictured are bonding operations such as ply- 
wood-to-metal] and vinyl-sheeting-to-wood; sealing operations in- 
volving aircraft cabins. auto bodies, and oat decks: and pro- 
tective and anti-corrosion coatings for metal. Minnesots Mining and 


Mfe Co. 

Spot Welders—ihis >-page Bulletin 2-014 contain: 
164 information on twe types of spot welders--with short 

precision timing and electror neat control and medium 
length precision timing and transformer heat control. Photo- 
graphs illustrate the two units. [he specifications are given: 
work performed by the welders is described and the foot oper- 
ated and air operated mechanisms are explained. A list of 
products and materials that can be welded with these units is 
included Taylor-Winfield Corp. 

Silicone Rubber— Facts No. od, 16-page book on com- 
165 mercially available types of this. firm’s product With 

pictures and curve charts the eftect of temperaturc 
on the product is shown as are the pnysical properties. Ap- 
plications of the product in paste and molding and extruded 
stocks is explained. Dielectric properties and chemical resistance 
are well illustrated and explained. Application photos show the 
advantages of the product for electrical. heat. and chemical 
insulation. Dow Corning Corp. 

Engineering Service—This firm 1s offering a service tha: 

will take over designing and purchasing of all eauip 

ment for industrial heatine. Vanofier Corp 








INS URE your plant 


against clogged drains—witha 


SPARTAN ELECTRIC 
SEWER MACHINE 


THE MODERN, EFFICIENT, ECONOMICAL WAY TO CLEAN CLOGGED 
SEWER DRAINS, PROCESS PIPING, SCALE FROM STEAM RISERS, ETC. 


One man can easily set up and operate. Cleans all lines 
from 3” to 8” by use of interchangeable special tool steel 
cutting blades. For 1” to 3” lines, specify the new 1948 
Spartan Electro-Rod. Full information on these superior 
power rodding tools will be gladly sent on request. 


& 





nartan 


TOOt COMPANY 
6009 N. LINCOLN AVENUE, CHICAGO 45, ILL. 














STOP 


INEFFICIENT 
PRODUCTION 


by using STICHT 
Tachometers, 
portable or 

stationary types 
DON’T GUESS 


We have in stock for immediate shipment 


the greatest assortment of tachometers in 
aA a Tach + 











America. Write for c 
Bulletin No. 1046. 


CHECK RPM 


AND RATE OF 
PRODUCTION 


Such as FPM, YPM, Sheets per minute, Minutes 
Baking Time, Impressions per Hour, or others 


CONSTANTLY 











by mounting STICHT Stati y Tach 
on your machines. 4”, 5V2", 8”, 10” and 20" 
dials. Bulletins Nos. 795, 796, 797 and 798. 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK 7, N. Y. 
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Geeta’ Within — ave 
2° F. —-_— 


Most Accurate 
Mixer Made 


Widely used for X-Ray 
and Color Film develop- 
ers and other processes 
requiring exact control; 


Connections also for shower baths. 
io 


Thermostatically mixes hot 


Capacit : 
6 to 0 nA and cold water and delivers a mixture 
per min at any constant temperature required. 
. Outstanding for its quick acting re- 


sponse to any change in temperature 
setting or changes in supply line 
temperatures or pressures, 


Other Controls for 
Capacities up to 
10,000 gals. per min. 


Write for Bulletin 358-H 


The Powers Regulator Co. 
2746 GREENVIEW AVENUE, CHICAGO 14, ILLINOIS 
Offices in 47 Cities @ See your phone book 848 


Yes €POWERS 


WATER TEMPERATURE CONTROL 


55 Years 











A New, Practical Book 
for Industrial Firemen 


BOILER FIREMAN'S HANDBOOK 


By J. R. Darnell 
This practical book was written especially for the man in the 
smaller plant to help him understand the principles and practical 
application of combustion and the auxiliary equipment pertinent 
to the problem of generating heat and steam. 


CHAPTER HEADINGS 


Fundamentals of Combustion Why Flue Gas Temperature 
Sasetes and Analyzing Flue goes up When the CO2 


Goes Down 
Measuring Flue Gas and Interpreting Flue Gas An- 
Furnace Temperatures alysis 
Boiler Efficiency Calculated Coal Storage and Preparation 
from Flue Gas Analysis for Use 
and Temperature Types of Air Preheaters and 
Natural and Mechanical Draft the Effect of Preheated Air 


Hand Firing Methods for on CO2 Furnace Tempera- 


Solid Fuel ture and Flue Gas Temper- 
Fuel Oil Firing — Steam ature 

Atomization Draft Gages and the Meas- 
Gas Firing urement of Draft 


Waste Fuels Firing Stoker Firing Methods 
Flexibility in Firing Equip- Oil Firing Methods — Mech- 
ment and Problems In- anical Atomization 
volved in Converting from Pulverized Fuel Firing 
One Fuel to Another Heating Feedwater 


193 pages, 6 x 9, 139 illustrations 


coomemane C04 AGUREIAL. COMPO acne 


TECHNICAL PUBLISHING CO. 

53 West Jackson Blvd., Chicago 4, III. 

Send me on ten day’s approval a copy of Darnell’s BOILER 

FIREMAN’S HANDBOOK. If I decide to keep the book I will 

send you $3.00 plus postage; otherwise I will return the book 

postpaid. 

Name ........... sina citittebaiessnennenliaaaeniaitilis 

Address ; ; 

a : I asectinenctitasntcccsseictaiceiria 

Employed by................ , iiashivietnetaeliaaaite 
(Offer and prices valid in U.S. Only) 
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Greater power savings 
justity_ higher initial cost. 


<< BRASS FOUNDRY RE-oRDERS KIRK & BLUM 
, ea. DUST COLLECTING SYSTEM ON BASIS OF 
\ J» 20 YEARS’ EXPERIENCE . . . 




















, 





at SCHULTE BRASS MFG. CO., Cincinnati, Ohio 


Buying on a competitive bids system, this manufacturer of cast brass 
bathroom accessories and fixtures checked every feature of pro- 
posed dust collecting systems. After rechecking and consideration 
of the notable 20-year service record of an existing Kirk & Blum 
Polishing and Buffing Dust Collecting System, Kirk & Blum was 
selected again. 


The new system, cyclones for which are shown above, proved again KIRK’ flLum 


that efficient design by Kirk & Blum Engineers gave power savings 
that more than offset higher initial cost, even over a short period DUST CONTROL SYSTEMS 
of time. 





FOR CLEAN AIR... THE ocmwogoate TOOL 


Whether you have more than twenty Kirk & Blum Systems (as a 

number of our customers do) or have never owned one, Kirk & Blum 

Engineers are ready to give expert advice concerning the efficient THE KIRK & BLUM MFG. CO. 
handling of air. Write for Bulletin V, ‘Fan Systems for Various Indus- 2889 Spring Grove Ave. 
tries’ or Bulletin M, ‘‘Dust Collecting Systems for Metal Industries."’ Cincinnati 25, Ohio 


May, 1948—PLANT ENGINEERING—Chicago, Ill. 








WORTHINGTON ALL THE WAY! 


A Modern, Efficient Compressed Air Plant...Engineered Entirely By Worthington 


7 
‘ 


Five-Step Governor Automatic Moisture Trap Filter Silencer Separator Air Receiver 


* - | ™ 
Y AE 8 + 








Flange Mounted Synchronous Motor. in Rear Worthington Feather * Valve YC Compressor — 150 hp Motor-Generator eo 
*Reg. U. S. Pat. Off. : 


Here’s every element of an up-to-date compressed air plant in surprisingly little space! Note, too, the Worthington YC Compreinad tail 
inexpensive foundation. se ieniper dee FG fonts So olenieen Se seating aN eer ete eee 
duction in instaliction costs, s sg 


Plus HIDDEN Advantages Like These: there’s more worth in Worthington. Bulletin L-667-BlA 
Power factor improvement from the synchronous _ tells the complete story of how YC Compressors can 
motor and quick-acting, §-step governor...com- cut your air costs. Worthington Pump and Machinery 
pletely automatic control for the entire system, as in Corporation, Compressor Division, Buffalo, New York. 
the largest compressed air plants... 


advanced YC design that assures a 
longer-lived, cooler and smoother — al Tr - t N ¢ ’ o i 


K7-16 


running compressor, with mainte- 
nance and operating expenses at their 
lowest. 


K Ree —SsS 
Write for further facts that prove 2 ew 





